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DXCIL-OEARA RUBBER. 

{ManHiot Olazioviiy Muell. Arg.) 

The plant yielding what is known in commerce as Ceara rubber 
or Manitoba, and shipped from the Brazilian ports of Ceara, Bahia 
and Pemambnco, was identified at Kew eleven years ago. The 
following note on the subject appeared in the Kew Report^ 1877, 
p, 17 :— 

^' I mentioned in my last Report that a plant in cultivation in 
the Botanic (hardens of Regent's Park, London, of Buitenzorg 
(Java), and of Mauritius, under the name of Hevea guyanensts 
was, in reality, probably Manihot Olaziovii^ Muell. Arg. I am 
now able to state that, having received authentic specimens of 
this species from the Botanic Gardens, Rio Janeiro, it is identical 
with the cultivated plant mentioned above, and also with that 
producing the Ceara rubber." 

Manihot Olaziovii is a Euphorbiaceous plant which was 
described by J, Mueller in Martins* Flora Brafdltensis (xi., pt. ii,, 
p. 443). Dr. Olaziou ^fter whom the species is named) sent to 
Kew specimens from Rio, where he had it under cultivation. A 
full description, with a plate, from a plant growing in the Ceylon 
Botanic Gardens, was contributed by the late Dr. Trimen to the 
Journal of Botany (1880, pp. 321-325, t. 215). This plate was 
reproduced in the Keiv Report (1880, p. 17). 

Manihot Olaziovii is a moderately-sized tree, 30 to 50 feet high, 
with an erect stem, 8 to 20 inches in diameter, branching di- or 
trichotomously, the branches ascending and frequently branched 
in a similar manner, forming a dense rounded crown ; the bark is 
purple-grey, the thin silvery outer layers readily peeling off 
transversely in narrow strips. The leaves are palmate, deeply 
cut into three, five or seven oblong-ovate lobes, smooth on both 
surfaces except for a small tuft of woolly hair at the junction of 
the petiole, thin in texture and deep bluish-green above, paler 
beneath. The flowers are rather large, completely unisexual 
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(male and female in the same raceme) from the forks of the 
younger branches, the male (more numerous) above, the female 
below, and expanding several days before the male. The fruit is 
a pendulous capsule, about an inch in diameter, nearly globular, 
dry and hard, when ripe, containing three smooth and polished 
seedsy greyish yellow or brownish, variously mottled and 
splashed with purplish black. The testa (or coat of the seed) is 
very hard and thick ; the cotyledons are very thin, foliaceous, 
slightly cordate at the base ; the endosperm oily but solid. 

In the young state Manihot Olaziovii somewhat resembles the 
well-known Cassava or Mandiocca plant {Manihot utilissiwa, 
Pohl.)'and has similar swollen roots. The tree, when fully 
grown, has a stem resembling a birch, '^ and the outer bark comes 
off in the same way in thin silvery peelings." 

In 187ti Mr. Cross, who had been engaged on behalf of the 
Government of India to collect seeds and plants of india-rubber 
trees in South America, visited the Ceara region on the north east 
of Brazil, midway between the towns of Para and Bahia. This is 
outside the great forest region of the Amazon valley, and is 
known as the Sertcu) or wilderness, extending in a great belt from 
the Paranahyba river to the Sao Francisco. 

Mr. Cross, in his Report to the India Office in 1877 (p. 14) 
describes the flat country from Ceara, running back to the 
mountains, on which the tree abounds, as manifestly possessing 
"a very dry arid climate for a considerable part of the year. 
This is evident from the fact that the mandiocca and other crops 
require to be irrigated. The rainy season is said to begin in 
November and end in May or June. Torrents of rain are then 
reported to fall for several days in succession, after which the 
weather moderates for a brief space. According to some state- 
ments there are occasional years in which hardly any rain falls. 
This assertion concurs with the aspect presented by the country 
in general. The daily temperature on board the ship ranged 
from 82° to 85° F., but inland it is often probably 90°. The 
localities traversed by me nowhere seemed to be elevated more 
ihan 200 feet above the sea." At Pacatuba, about 40 miles from 
Ceara, the actual place where the specimens were obtained, " the 
general forest was tolerably high, but the sparse, small, foliage did 
not afford much shade from the fierce rays of the sun. The soil 
was in places a sort of soft sandstone or gravel which was boimd 
up in the most extraordinary manner. Neither grass nor weeds 
grew among this underwood, and ihere was an entire absence of 
ferns, mosses, and other plants." In another place, somewhat 
further from the coast, the traveller, shortly after entering the 
bush-like forest, "came on a large ti-act of land covered by 
immense masses of grey granite, some of which might be fifty 
tons or more in weight. Rounded masses of the same rock also 
cropped out in many places. .... Many good-sized rubber 
irees were growing in the spaces between these granite masses. . 
. . The situation was very dry, but no doubt some seedlings 
had sprung up, which, owing to numerous thickets of shioibs, 
were not perceived." 

Cross obtained at Maracanahu, 30 miles inland from the town 
of Ceara, lat. 4° P., 60 plants and 700 seeds. {lieport, pp. 12-14.) 
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Of these, 42 plants and the seeds were safely deposited at Kew on 
the 23rd November 1876. The following note appeared in the 
Kew Report (1877, p. 16) :— 

" As stated m my last year's Report, we obtained from the seeds 
and stems of the Ceara rubber brought to this country by 
Mr. Cross a stock of 55 plants with which to commence propa- 
gation. On June 11th four plants were sent to Singapore, and on 
September 15th, at which date our stock had increased to 
300 plants of all sizes, 50 were sent to Dr. King at Calcutta, and 
50 to Dr. Thwaites in Ceylon, all the stems collected by Mr. Cross 
being divided amongst these two recipients. At the end of the 
year our stock amounted to 448 plants." 

The further steps taken to distribute plants of the Ceara rubber 
are given in the Kew Report for 1878 (p. 15) as follows : — 

" At the end of August of last year consignments of plants of the 
Ceara rubber, consisting, in each instance, of two wardian cases 
containing 80 plants, and one dry box containing 40 plants wer«^ 
sent to Lieut. -Colonel Beddome, Conservator of Forests, Madras, 
and Dr. King, of the Royal Botanic Gardens, Calcutta. Of those 
sent to Madras all were alive on arrival in the wardian cases, 
while of the contents of the dry box about half were saved. 
Those originally sent to Dr. King {see Kew Report for 1877, p. 16) 
arrived in rather bad condition. Few were saved, and the growth 
of these did not impress Dr. King favourably, *They all look 
more or less weak and lanky, as if the climate were too damp for 
them.' This was, perhaps, a premature judgment from want of 
familiarity with the habit of the plant. Dr King now writes : — 
* Ceara rubber is going to be a success here.' " 

"At Ceylon, in April, one of the plants first sent out had already 
made an attempt to flower, and by the end of the year 
Dr. Thwaites was distributing copious supplies of seed to 
Calcutta, Burmah, Madras, and Singapore (where, however, it 
seems unable to stand the wet season)." 

" I regard, therefore, the work of Kew completed as regards the 
Ceara rubber. Living plants of it have been distributed during 
the past year to Dominica, Fiji, Jamaica, Java, Sydney, Trinidad, 
Queensland and Zanzibar." 

Of Ceara rubber there are imported into this country about 
200 to 300 tons per annum. There are three grades found in 
commerce, varying according to the mode of tapping the trees 
and the care taken in the preparation. When pure it is regarded 
as almost next to Para in value. It is a " dry " rubber, very 
elastic and free from stickiness. It is, however, mixed with 
wood and foreign matter, causing a loss to the manufacturer 
amounting sometimes to 25 per cent. It would appear that the 
Ceara rubber industry is not extending in South America, for 
" every year there is an extensive migration of Ceara people to 
Para bound for the forests of the Amazon." {Kew Bulletin, 1892, 
p. 69.) In case 96, Museum No. I, samples are exhibited from Brazil, 
and also from plants grown in India, Ceylon, Natal, and Zanzibar. 
It may be mentioned that the rubber produced under cultivation 
in Ceylon has been singularly pure and free from impurities. 
In 1883, according to Dr. Trimen, "as much as 4.'?. per pound had 
been obtained for Ceylon Ceara rubber." 
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System of collecting the rubber. — ^According to Cross {Report^ 
p. 14) "this is an operation of a very simple description. On 
commencing work, the collector takes with him a stout knife 
and a handful of twigs to serve as a broom. Arriving at a tree, 
any loose stones or dust are swept from the ground around the 
base, and some large leaves are laid down to receive the droppings 
of milk which trickle down. Some do not go to the trouble of 
sweeping the ground or laying down leaves, for which reason 
the milk adheres to sand, dust, decayed leaves, and other im- 
purities. The outer surface of the bark of the trunk is pared or 
sliced off to a height of four or five feet. The milk then exudes 
and runs down in many tortuous courses, some of it ultimately 
falling on the ground. After several days the juice becomes dry 
and solid, and is then pulled off in strings and rolled up in balls 
or put into bags in loose masses. Only a thin paring should be 
taken off, just deep enough io reach the milk vessels ; but this is 
not always attended to. Nearly every tree has been cut through 
the bark, and a slice taken off the wood. Decay then proceeds 
rapidly, and many of the trunks are hollow. In this condition 
the trees must yield far less milk, and many no doubt are broken 
over by the wind or wither away. Collecting is carried on 
during the dry season only, when rain seldom falls.^* 

(iermirmtiim of Seed. — The following is taken from Notes on 
some Trees yielding India-rubber (p. 4), by the late Dr, Trimen 
(Ceylon, Sessional Paper, vii., 1880): — "The seed coat is of 
remarkable thickness and very hard, and the natural process 
of germination occupies a long period — it is said more than a 
year. All that is necessary to hasten this, if desired, is to assist 
the seed coat in splitting. This is best effected by holding the 
seed firmly, and rasping off with a file both edges at the radicular 
end. It is best not to file off the actual end, as it may thus 
easily happen that the radicle of the embryo may be injured. 
After this treatment, properly performed, the young plant 
appears above ground in two or three weeks. The seedlings 
require no particular attention. They grow rapidly and may be 
finally planted out at distances of twenty feet. A peculiarity 
which they share with their close relative the mandiocca is the 
possession of large tubers on the spreading roots. The trees at 
Peradeniya, from which seed has been distributed to Burma, 
India, Jamaica, &c., flowered at the age of eighteen months, and 
at the present time (at 2^ years) the larger ones form branching 
trees about 25 or 30 feet high, with a stem 1 foot 9 inches in 
circumference at a yard from the base, and a smooth, silvery, 
birch-like bark readily peeling off ; being about half the size of 
those which Mr. Cross describes, and which may be assumed to 
have been fully grown." 

Propagation and Planting, — Mr. Cross (p. 14) suggests " the for- 
mation of plantations by cuttings, which will take root as easily as a 
willow. These should be taken from the points of strong shoots 
and may be one foot in length. In planting, each cutting may 
be put down in the soil to a depth of six inches. If scarce, 
the entire shoot may be cut into pieces, each possessing a bud, 
all of which will grow if covered with half-an-inch or so of 
soil. On loose sandy soils or exhausted coffee land, plantations 
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may be formed at little expense. Hard dry gravelly wastes, if 
found to support any kind of bash, are also suitable sites. 
Holes might be made in strong land with an iron jumper and a 
stout cutting put into each and filled with pebbles. On bare or 
thinly covered portions of rock the cuttings might be laid down 
flat, and a little heap of stones or any kind of debrisy about the 
size of a molehill, piled over each, care being taken that the 
extreme point of each cutting with a bud is left uncovered. I do 
not advocate planting in an entirely barren desert, but wherever 
there is any sort of stunted tree or scrub vegetation, with an 
occasional sprinkling from a monsoon shower, the tree is likely to 
prosper." 

Dr. Trimen adds (1. c. p. 4) : — 

"Experience of the plant in the botanic garden here has 
proved the general accuracy of the above remarks. There can be 
no doubt of the hardiness of the species, its readiness of culture, 
and adaptability to circumstances. It grows equally readily from 
seed or from cuttings, and, though a native of a tropical sea-level, 
thrives well here in Ceylon up to at least a level of 3,000 feet, 
and on the most barren soils. It has succeeded equally in Cal- 
cutta and Madras, but the wet season seems to have killed it at 
Singapore. It would seem especially adapted for the dry and 
barren districts of our eastern and northern provinces, or in the 
higher districts, but it would not be wise to risk it in localities 
where the temperature is liable to fall below 60° F." 

In the following notes the results are given of the results of 
the attempts to establish the Ceara rubber tree in our various 
colonies and possessions. 

Ckylon. 

The cultivation of the Ceara rubber tree was carried on with 
considerable energy in Ceylon for many years. Numerous 
experiments were made to find out the best means for tapping the 
trees and producing the rubber in commercial quantities. 

In the Kew Report for 1880 (pp. 17-18) the following informa- 
tion is given on the authority of Dr. Trimen : — 

" Of the three species of South American trees here in cultivation 
(the successful introduction of which was due to Kew. See Kfnv 
Reports, 1876, pp. 8, 9 ; 1877, pp. 15-17), Manihot Glaziovii is 
still the only one which has flowered. Seed of this has been 
supplied during the year to the Government gardens in India 
(Calcutta, Saharunpore, Ootacamund) and distributed as widely 
as possible among the planters in the colony, 24,550 seeds having 
been thus disposed of, as well as 1879 rooted cuttings. We have 
also sent small quantities to the Botanic Gardens of Singapore, 
Mauritius, Jamaica, British Guiana, and Kew, the Acclimatization 
Society of Queensland, and Mr. Low, Her Britannic Majesty's 
Resident in Perak." 

Dr. Trimen adds : — " This plant is now flourishing in Ceylon in 
suitable places and proves very hardy ; in the new estates in the 
Trincomalee district it is reported tu be thriving, but to have 
shown itself intolerant of wet." 

Dr. Trimen wrote in his Rejmrt for 1883 (p. 13) : — "A planted 
area of 977 acres is credited to this cultivation, but rubber has 
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not yet appeared among our exports. Since it has been ascertained 
that the quality is excellent, cultivators have been endeavouring 
to discover a means by which the milk can be obtained at a cost 
sufficiently low to give a return, but without, as yet, encouraging 
results. The removal of the outer separable bark has been 
objected to on the ground that the bark formed in its stead is of 
a different character, very hard and inseparable from the green 
layer a second time. Instruments have therefore been devised 
for bleeding without such removal. A knife with two parallel 
blades, which took out a strip of bark, has been modified into 
one in which the very sharp cutting edges meet to form a V, 
the basal angle during use being at the cambium. Another 
invention avoids all cutting, being a double spur-like wheel with 
sharp but guarded points, which puncture the bark without 
further injury. The milking (one can scarcely call it tapping) 
has also been practised on trees of various ages and at different 
intervals and seasons. While it is found that the yield of 
individual trees varies extremely, none of the experimenters is 
satisfied that the small quantity obtainable by present methods 
is sufficient to make the cultivation profitable at the existing 
price of rubber. Mr. Wall, however, who states that hundreds of 
young trees have been bled daily with the * pricker' for some 
weeks, and that thus a cooly can collect about half a pound of dry 
rubber per diem, thinks that, if trees will bear this treatment for 
240 days in the year, the cultivation would be remunerative. It 
appears evident that milking must be repeated at frequent 
intervals, and (as often already pointed out) the cultivation be 
conducted on a large scale. Much of the 35,000 acres in private 
hands in Ceylon, at present growing nothing but Lantanu and 
other weeds, is suitable for this hardy plant, which costs nothing 
to cultivate, affords a substance of a value which is continually 
increasing, and awaits only the discovery of a process by which 
the latter can be cheaply and exhaustively extracted." 

In the Tropical Agriculturist for March, 1887, Mr. W. B. 
Lament furnished the following results of experiments carried on 
by him in the districts of Heneratgoda and Mirigama. These may 
be regarded as the most &vourable obtained in the island : — 
** Having reared about 100 plants of Ceara rubber up to their fifth 
year, and having given a good deal oi attention to them, I have 
arrived, through a long course of experiments, at the following 
practical results : — No satisfactory result will follow any attempt 
to obtain produce before the tree is at least four years old ; no 
system of cutting or piercing the bark will give a satisfactory 
yield : and it is only in the dry season, when the tree is leafless, 
and the growth at a standstill, that a satisfactory result can be 
obtained in the way of harvesting. The plan of obtaining the 
rubber that my experiments led up to was, as soon as the leaves 
begin to fall, to remove the outer bark in vertical strips of not 
more than two inches wide, and not less than four inches apart. 
The tender inner bark thus exposed to the sun breaks out in 
something like running sores, from which the rubber slowly 
exudes and drips on the surface as fast as discharged. In this 
process the strip of exposed bark is destroyed, but a vigorous tree 
will close in the bared part in the course of the year, if the width 
is not more than two inches Ceara rubber, planted at 100 trees 
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per acre will, after the second year, require hardly any expense in 
cultivation. As for harvesting, I collected 30 lbs. last January' 
and February'- by one boy at 15 cents, a day, or say 23 cents, per lb., 
the local value being about 80 cents. Supposing each tree gave 
an average yield of 1 lb. per annum, and allowing 30 cents, for 
cultivation and collecting, 50 cents, would remain as profit, or R50 
per acre. It is well to have the plant in the island, but it is not 
likely tb be largely planted so long as there are other products 
that pay better, or that are better understood, but a time may come 
when it will hep a strait.^' 

In his Rei^rt for 1890, Dr. Trimen states ;— " Interest in Ceara 
rubber has of late years very much died away, the yield of 
rubber having been found too small to satisfy the planter's expec- 
tations. Thus I have made no report on it since 1884. There 
are, however, considerable plantations on some estates, and now 
that the trees are older it is found to be profitable to harvest the 
product. Several shipments have been made to London during 
the past year, and have realised very good prices. Of course the 
quantities have not been large. One shipment of 4 cwt. fetched 
1«. S^d. to Is. 9^. per lb. net, showing a profit here of about 
37 cents, (of a rupee) per lb. A planter estimates the cost of col- 
lection at about 36 cents, per lb., and reckons that trees of eight 
years old afford at least 3 ozs., whilst some ten years old gave 
half a pound. The collection is done in a somewhat primitive 
way during the dry season, January to March. After the outer 
flaky layers of bark have been peeled off, the inner bark is 
pricked copiously ; the tears of rubber which exude are allowed 
to dry on the tree, and are picked off, the resulting product being 
quite like ^ Ceara scrap ' of commerce, but in small tears.'' 

'^ The present opinion of planters seems to be that this kind of 
rubber pays to harvest, but not to cultivate, and they are pre- 
pared to destroy their trees to get the crop. But, even on such 
a system (which has been largely followed here with cinchona), 
extensive areas of bad soil could surely be profitably occupied 
with this tree, so grown as to provide a crop annually ready for 
tapping." 

A. review of the position in 1893 is given by the India-Rubber^ 
OtUia Percha and £!lectrical Trades Journal of June 8 of that 
year : — *' A few years ago great hopes were entertained in Ceylon 
as to rubber culture. We regret that the spirited efforts made by 
many planters have not hitherto been so remunerative as ^as 
expected. A fresh instance is just to hand, as the Trapical 
AgricuHurist for May, 1893, regrets to learn from Mr. VoUar that 
his rubber cultivation in Dumbara is not likely to be permanent. 
The Cearas were originally planted for shade trees for the cacao, 
but they have not proved very suitable for this purpose, and will 
probably have to be cut down. Meantime, perhaps 5,000 lbs. of 
rubber will be collected on Pallakelle this season ; a cooly, by 
beginning the tapping early in the morning, usually gets 3 lbs. of 
rubber in the liquid or soft state, which hardens and dries down 
to perhaps to half that weight. There is no fortune to be made 
out of this (says our contemporary), considering how long the 
rubber trees have to grow before yielding an appreciable quantity 
of milk. Of course, it is the time of waiting, during which so 
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much capital lies idle, that is the great difficulty in the matter. 
Still, we cannot bring onrsel-ves to think that Ceylon has done 
with rubber culture. If the climate suits the plant, we believe 
that colonial energy and enterprise will eventually find out the 
way to overcome all hindrances." 

Dr. Trimen, in his Report for 1893 (p. 13), remarks : — " Ceara 
rubber has not taken any hold on planters here as a permanent 
cultivation ; yet it might, I think, be worked it a profit by a 
system of annual planting, and the sacrifice of successive crops of 
trees when they reach ten or twelve years. About H lbs. of dry 
rubber is at that age obtained from each tree." 

The subject is not further touched upon in the Reports of the 
Ceylon Botanic Gardens. The whole interest in regard to rubber 
in that island has now been transferred to the cultivation of the 
Para Rubber tree (JSevea brasiliensis), 

Madras. 

The Director stated in the Kew Repttrt for 1880 (p. 17) :— ** In 
the Nilgiris, I am informed, Ceara rubber is doing well at 
2400 feet." 

The following is the most recent information (Anmml Report 
of the Forest Department^ Madras Presidency^ 1895-96, pp. 29- 
30):— 

^ In Gkinjam an area of 3 acres in Napier's Park at Chatrapnr 
was planted with india-rubber seedlings and they are doing well, 
their height ranging from 4 to 9 feet. The sowing of rubber 
seed in Godavari was unsuccessful. 

" In South Arcot there were at the close of the year 410 trees, 
including the self-sown seedlings (295) during the year. 

'^ In North Malabar, the sample rubber sent to Eew last year 
was reported on by the Director, Royal Garden, as follows : — 

' First sample. — Well cured, but cuts very wet ; value Is, fid. 
to Is. 8d. per lb. [This sample is in Case 90, Museum No. I, 
at Kew.] 

* Second sample. — Well cured, drjs rather barky ; value Is. 9d. 
to 2s. per lb.' 

^^ It is proposed to tap the trees after the rains in order to obtain 
statistics as to the average yield in rubber. The trees grow 
luxuriantly and reproduce themselves very freely. 

" In South Malabar, the Ceara rubber trees are flourishing. It 
reproduces itself everywhere in Nilambur. Experimental tapping 
was made in April, but as the plants were then leafless they did 
not bleed freely and no rubber was therefore collected. They 
will again be tapped in 1896-97." 

MysoHb. 

The results of experiments with Ceara rubber plants in Mysore 
are summed up by Mr. J. Cameron, F.L.S., in his Report on tJte 
Lai Bagh Gardens^ dated April 12, 1886 : — 

"Further experience has justified my opinion that the Ceara 
rubber tree is adapted to the climate. Its cultivation progresses 
so favourably that every encouragement is offered to plant on an 
extensive scale. The tree loses its leaves during the driest period 
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of the year, and is thus preserved in a semi-dormant state nntil 
the vernal showers excite growth again. Irrespective of their 
commercial value, deciduous trees of this class are much needed, 
and in the rocky maidan regions of Southern India would be 
invaluable. Judging from our own experience, the Ceara rubber 
tree requires no pampered treatment, although, like most plants, 
it prefers a little kindness to starvation and utter neglect. It grows 
very rapidly in vegetable mould, but planted in any ordinary soil, 
at the break of the South- West Monsoon, the seedling will shift 
for itself and possibly have taken such a hold on the ground 
that no artificial watering is required during the subsequent 
dry season. This is what I have done with a hundred seedlings 
six months old, on poor gravelly soil, and I am certain that nearly 
the whole will burst forth into fresh groAvth when the rains set 
in. A.t present they look like so many dead canes. In open land 
the tree will attain an average height of 30 to 35 feet, with a 
diameter, through the branches, of 15 to 20 feet. Seedlings 
might thereforiB bo planted uniformly at 18 feet apart each way. 
The latter are ready for the field when six months old and about 
. 15 inches high, with a woody base.'* 

The Report of the following year contains further information 
as under : — 

^'A ball of Ceara rubber, weighing 6 ozs., haef been col- 
lected from one or two trees in the garden (chiefly one tree 
which was growing by a channel and had not lost its leaves, as 
the trees invariably do in dry ground during the months of 
March and April). But it was evidently too late in the season, 
as the milky juice will not run freely when the trees are 
wintering. I therefore regret that tapping must be postponed 
again. We have collected 17 lbs. of Oeara seeds for pro- 
pagation/* 

Burma. 

Colonel E. S. Berkeley, Rangoon, reported in 1884 that " The 
plants of Manihot Qlaziovii received from Dr. King in 1879 are 
growing into robust trees. The climate of Burma seems to suit 
this plant ; it seeds freely." 

Straits Sbttlbmbnts. 

Ceara rubber trees were introduced into the Malay Archipelago 
in 1879, but owing possibly to the excessively damp climate they 
do not appear to have succeeded anywhere. Mr. H. N. Ridley, 
F.L.S., regards Manikot Olaziovii as quite unsuited for remu 
nerative cultivation in Singapore, and a similar opinion is 
expressed in regard to the prospects in the Native States. It is 
possible, as in Ceylon, that the best rubber plant for regular 
cultivation in Malaya is the Para rubber tree (Hevea brasiliensis). 

Mauritius. 

The following interesting particulars respecting the propagation 
of Ceara rubber trees in Mauritius in 1883 were communicated by 
the late Mr. Scott : — 

**0f all the places where the Ceara rubber trees have been 
planted they appear to thrive better and grow more vigorously at 
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the Gardens, Pamplemousses, than in any other locality. An 
experiment was made when the trees of three years' growth shed 
their leaves in transplanting them. These were lifted carefully, 
but without balls of earth attached to the roots, and planted in 
another part of the plantation ; these transplants all held, and 
although they have not made such a strong growth as the other 
trees, it proves that this tree can be transplanted with impunity." 

Further, Mr. Scott states : — 

" During the season when the Ceara rubber trees were at rest, 
they were cut back to about three feet from the ground, and the 
stems, some of which were 8 feet long, cut into lengths of 
6 inches and tied up in grass-enveloped balls of earth, and 
arranged in beds under shade until they had formed rootlets 
and thrown up a stem of about four inches high, when 
they were planted out where it is intended they should grow 
permanently. By this method 5,800 cuttings were propagated, 
these were then divided amongst the plantations in the lower 
parts of the island." 

Sbychbllbs. 

Mr. E. H. Edwards wrote on the Ist July, 1885 : — 
** Ceara rubber I pronounce a great success, both cuttings and 
plants raised from seed grow rapidly : it is too early yet to give 
any opinion as to the yield, but, if growth of wood be any 
criterion, in the not distant future Mahe should be a rubber 
producing country." 

Zanzibar. 

The following extract is taken from a Report on the cultivation 
of Ceara rubber trees in Zanzibar by Sir John Kirk, dated 
December llHh, 1883 (F.O. Reports. Commercial, No. 11, 1885, 
pp. 38, 39) :— 

"Five years ago I received from the Director of the Royal 
Gardens, Kew, in exchange for plants of our African india-rubbers 
of the genus Landolphiay other sorts of india-rubber giving plants, 
among which was the Ceara rubber, Manihot Otaziovii. 

"This I find grows here with the greatest rapidity and 
propagates itself freely in the worst soil. It is only now, however, 
I have been able to obtain a sample of the india-rubber likely to 
be produced, and on which the value of the new introduction 
entirely depends. I find that trees only begin to yield when five 
years old, and no doubt these are even then too small to be 
remunerative. 

" I have collected a sample of the produce, which I forward by 
this mail, and which I would ask your Lordship to be good 
enough to forward to Sir Joseph Hooker at Kew to be reported on. 
If the quality of this india-rubber is found to be good, I can then 
confidently encourage the Sultan to plant widely the new tree in 
the unoccupied parts of this island. It stands the climate, grows 
freely, needs no care, and would be a source of income on which 
his people might fall back in the event of other crops failing. 

"The sample sent includes two qualities — that picked from the 
trunk of the tree, which, of course, is the best, and that fallen on 
the ground, and so become mixed with sand." 
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The Report on the samples of Ceara rabber from Zanzibar by 
the India Rubber and Gutta Vercha and Telegraph Works 
Company, Limited, dated the 7th February, 1884, was as 
follows : — 

'* The appearance and general physical properties of this rubber 
would lead to the opinion of its being derived from the same 
source as the ordinary Ceara rubber ; but the statement in 
Sir John Kirk's letter above referred to ' that trees only begin to 
yield when five ^ears old, and no doubt these are even then too 
small to be remunerative,' is conflicting. 

^^ The quantity of ash obtained from the sample collected from 
the trunk of the tree amounts to 3*64 per cent., which, together 
with its composition, are strongly corroborative of its being 
obtained from the Ceara plant. 

" Of the tw9 samples of this rubber which have been received, 
the one whic& had fallen on the ground, and had become mixed 
with sand, was so deteriorated and decayed as to require no 
further consideration from a manufacturer's point of view. 

** The sample collected from the trunk of the tree had such a 
promising appearance that its unfavourable behaviour under the 
vulcanizing process was somewhat disappointing ; the quantity 
available for experiment was too small to determine the cause 
of its becoming spongy and porous. 

*' Its loss on drying and washing was 23'4:(5 per cent. ; this 
shows that the rubber contains a large amount of soluble 
matter. Ceara rubber under cultivation in Ceylon gave only a 
loss of about 7 per cent, under similar circumstances, but 
obtained from plants about two years old. 

*' It is by no means improbable that the collection of samples 
from younger plants may lead to more favourable results. 

'* The india-rubber collected from the trunk of the tree would 
be at the present time commercially worth about la. 9d. to 2^;. 
per lb. The sample collected from the ground we can put no 
value to." 

Sir John Eirk wrote (Dec. IGth, 1885) as follows in regard to 
the above Report : — 

^' As to the Ceara rubber reported on, which proves so unsatis- 
factory when worked, it is certainly the product of trees I first 
received from you as Manihot GlazioviL I am quite satisfied the 
tree is here of no use to a private planter. Some trees yield a 
watery juice with almost no rubber, and at best the amount is 
small. I have, however, had the seed widely scattered on the 
mainland over 3(H) miles of coast, and as it seems to grow so well 
and propagate so freely, it may be a resource to ihe natives, and 
repay them the trouble. Perhaps inland, in less moist climates 
the produce may be better^ but I have condemned the tree as 
useless to a European planter, and a troublesome weed where once 
introduced into a plantation." 

Natal. 

The Kew RejHjrt for 1880 (p. 18) records :— 

" Mr. Keit, the Curator of the Botanic Garden, reports that the 
Ceara rubber plants raised from seed obtained from Ceylon in 
1878 have grown luxuriantly, and had flowered, but had not 
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had time at the date of his last report (December 31, 1880) to 
perfect their seeds.'* 

The climate and soil in 1884 were found well suited to the 
growth of the plants, little progress has, however, been made in 
extending the cultivation. Mr. Wood, the Curator of the Botanic 
Oarden, Durban, reported, 1885 : — 

** The plant, which yields * Ceara scrap,' is considered to be 
one of the most valuable of the rubber-yielding plants, and was 
introduced into these gardens from Kew, in 1878, but all attempts 
to propagate it were unsuccessful. In consequence, however, of 
further information received by me from abroad, another trial 
was made, and about 25 plants were reared and planted out in the 
garden, and thus a small beginning has been made, to test whether 
or not the cultivation of this plant may be successfully carried 
out in the Colony. The present appearance and condition of our 
plants, shows unmistakably that the climate and soil of our 
garden is well suited to its growth. More plants will be ready 
for next spring, as we shall go on propagating them as quickly as 
possible for distribution." 

West Africa. 

As might be expected the humid climate in the lowlands in 
West Africa has not been favourable to the production of Ceara 
rubber. An exception must, however, be made in the case of the 
Gambia which possesses, on the whole, a drier climate with a light 
sandy soil. The Administrator in 1888 {Kew Bulleiiny 1889, 
p. 144) stated that plants sent out from Kew thrive '* vigorously 
in the soil of the Gambia, and their introduction here cannot 
fail to be of immense advantage to the settlement. I have 
transplanted several young trees in the spaces now made available 
for experiments of this nature, and have no doubt that they will 
be successfully e^blished." 

Jamaica. 

The Kew R(*jjprt for 1880 (p. 17), gave the following particulars, 
supplied by Mr. Morris : — 

** This plant is evidently very hardy, and adapts itself readily 
to the exigencies of culture. Plants at Castleton (600 feet) and 
at the Parade Garden, Kingston (50 feet) are doing well. At 
the former gardens, young trees when about 9 to 12 feet high 
were beginning to flower, but the hurricane deprived us of the 
hope of procuring seed this year. Judging by reports from 
South America it is possible that tracts of dry, stony, almost 
worthless lands, in the plains may be turned to good account 
by means of this cultivation." 

The Report of t?ie Botanical Dejjartment for 1884, states : — 
"Of the Ceara rubber there are seven lai^e trees at the 
Castleton Gardens ; the largest is about 25 feet in height, with 
a circumference of 28 inches about one foot from the ground. 
It appears to be more at home than any of the other species of 
rubber-yielding plants at Castleton." 
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** Being aaxiouB to obtain a small specimen of Ceara rubber the 
trees at Oastleton were tapped early in September. Although the 
trees are strong and healthy the flow of milk was certainly very 
small. When the trees were tapped they were bearing a heavy 
crop of both flowers and fruit. It is intended to try them again 
later." 

The Report for 1886 states f urther :— " The trees of Ceara 
rubber in the several gardens continue to grow well, but no 
rubber has yet been prepared from them." 

Dominica. 

The early account of Ceara rubber trees in this island was 
communicated to Eew by Dr. H. A. Alford NichoUs, in 1884, as 
follows I — 

'* This is now established in the island, and the tree has taken 
very kindly to the soil. From small experiments I have made, 
the juice appears to be abundant and very rich in rubber in the 
dry months. The seeds have been borne abundantly, and I have 
distributed them to planters here and in Grenada." 

Later Information. 

The most recent account of Ceara rubber in South America has 
been obtained as the result of a visit made to the north-east 
coast of Brazil by Mr. Esme Howard and Mr. R. H. Biffen, 
Demonstrator in Botany at the University of Cambridge. 

The following letter, addressed to the Governor of Jamaica, by 
Mr. Howard, was published in the Jamaica Bulletin (Vol. IV., 
p. 242) :— 

'^ I have been travelling in Mexico and Brazil for some months 
to examine the habits of the different rubber-producing plants of 
those countries with a view to finding out which are the most 
suitable for plantations. In Ceara, Brazil, I bought several 
thousand seeds of Manihot Olaziovii^ which I think will grow 
well in many parts of the West Indies, meaning to distribute them 
in various islands for the purpose of experiment. It seems to me 
that parts of Jamaica would bo well suited for the cultivation of 
this tree, which produces a good rubber, fetching at present where 
well collected and cured, the second highest price of any rubber 
on the market, viz.^ about 3.S. 3d per lb. Manihot Olaziovii will 
grow well on hill sides in a rocky and rather poor soil. We found 
it growing in Ceara up to a height of 3,600 feet above the sea. 
It is a rapid grower and can be tapped in fiva years after planting, 
provided it has grown well. I believe a rainfall of about 
100 inches or more is most suitable for it, but it will do with 
much less, say 65 or 70 inches." 

The occurrence of the plant at an elevation of 3,600 feet, and 
the wide range of conditions under which it appears to thrive are 
facts that have not hitherto been fully recognised. It is quite 
possible that we may yet see successful plantations of Ceara 
rubber trees established in districts that have been regarded as 
unsuitable, and under conditions that may afford a sufficient 
yield of rubber to render the enterprise remunerative, Mr. 
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Biffeu has been good enough to furnish the following particulars 
as the result of personal observations on trees in the wild 
state : — 

''The leaves fall in August and September. Seeds produced 
very abundantly ; ripe in September ; they keep their power of 
germination well. The tree is apparently very liable to a dry- 
rot, for rotten branches are continually falling/* 

" Growth is very rapid ; in Baturite we saw one -year old plants 
10 to 12 feet high ; in five to six years it is ready to tap ; then it 
is some 25 feet high and 8 to 9 inches in diameter.'' 

'' Propagated either from cuttings or from seeds. So far nurseries 
have failed in Ceara. Shade for established trees is unnecessary. 
Tjarge plantations are now being made in the district." 

" The tree has a singularly wide range of conditions ; it grows 
in the desert plains where rainfall is said to be under 50 inches, 
and the vegetation is scorched up for the greater part of the 
year ; also, in the mountains (plantation at 3,500 feet at Monte 
Alegre) where rainfall, I should say roughly, is over 100 inches. 
In the mountains the temperature falls even below G0° F. at 
night." 

" The tree is never found in marshy soil ; apparently it thrives 
best in somewhat scanty soil among granite boulders." 

" The rubber is exported in three forms : — (a.) In pale yellow- 
brown threads, i inch in diameter and several inches in length, 
obtained by peeling off the thin layer of old bark and making 
a slight incision with a narrow-bladed axe. A small quantity of 
latex flows and coagulates on the trunk, (b,) In small flat cakes 
prepared b}' tapping the base of the tree and allowing the latex 
to flow on the ground and coagulate there. Hence the rubber 
contains large quantities of dirt on its lower surface which is 
removed to a certain extent by rubbing in coarse-meshed sieves, 
(c.) By smoking with the vapour from the burning nuts of a 
palm, in a similar manner to Para rubber. So prepared it con- 
tains a large quantity of water, which partially sweats out on 
exposure to the heat of the sun. The exudation on evaporation 
leaves a brown resinous substance. This last method is becoming 
very general." 

" To collect the latex small tin cups are used ; each tree is tapped 
SO days, divided, by an interval of about three mouths, into two 
periods of forty each. Under this system the tree is said to live 
for 15 to 20 years." 

" The tapping is always done in the dry season — from July to 
December." 

*'The average yield per tree is from J to 1^ kilos. (1 to 3 lbs.) 
per year ; coagulation may be effected by churning, or by the 
addition of an excess of water, or salt solution. In the former 
case the rubber particles which are unprotected by any film (as 
the fat particles of milk are) simply adhere to form a mass." 

" In the case of the addition of excess of water, salt, or smoking, 
coagulation is brought about by means of the globulin present 
(Green, Proc, Roy. Soc, 1886, p. 39). This coagulates at 74-76° C, 
or on dilution, etc., and tangles up the rubber particles in its 
meshes, much as white of e^g gathers up particles in suspension 
when used for clearing jellies." 
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Summary. 

The result of experience so far gained in the experimental 
cultivation of the Ceara rubber plant may be summarised as 
follows : — 

1. The plant is readily propagated both from seeds and cuttings. 
Seeds are abundantly produced in almost every part of the 
world where the plant has been introduced. They may be 
gathered from plants when only three to five years old. There is 
therefore the great advantage that a large area could be' planted 
within a comparatively short period. Sowing the seeds in the 
position where they are to grow permanently is universally 
adopted in Brazil. It is possible, if adopted elsewhere, this plan 
would greatly reduce the cost of establishing plantations. 

2. The Ceara rubber plant is very hardy, a fast grower, free 
from insect and fungoid attacks, requires little or no attention 
when once established and thrives in poor, dry and rocky soils 
unsuited to. almost any other crop. It is evident, however, that 
the yield of a few trees cannot be remunerative and only large 
areas can hope to make the industry a paying one. 

X It produces a good class of rubber, second only when well 
prepared to the best Para rubber. For this there is a steady and 
continuous demand. The yield per tree is apparently small, but 
a return is obtained earlier than from any other rubber plant. 
With thick planting and judicious thinning as the trees grow up, 
it may be possible to increase the yield hitherto recorded ; while 
with skilful treatment the permanent trees may be tapped twice 
yearly and last in a productive state for 15 to 20 years. 

4. In spite therefore of the apparent want of success which 
so far has attended experiments with Ceara rubber plants in 
Ceylon and other countries, the increasing importance of rubber 
as an article in large demand in all civilized countries at good 
prices, suggests a reconsideration of the merits of this interesting 
plant. In many of our colonies possessing a dry climate and a 
poor stony soil, it is possible that large areas could be profitably 
occupied with Ceara rubber trees so grown as to provide annual 
crops for tapping. 



DICm.-MANILA HEMP IN BRITISH 
NORTH BORNEO. 

{Musa textiUsy Nees.) 

Information respecting the important cordage fibre obtained 
from Muaa textilis^ the whole supply of which comes from the 
Philippine Islands, was given in the Kew Bulletin for April, 1887 
(pp. 1-3). More recent information was published on the same 
subject in the number of the Kew BuHetiUy devoted to an account 
of the " Species and Principal Varieties of Musa," for August 1894 
(pp. 248 and 289, 290, with a figure). A further brief note 
appeared in the following year {Kew Bulletin^ 1895, p. 208). 

At the request of Kew, Mr. W. B. Pryer, who is engaged in 
agricultural enterprise in British North Borneo, has been good 
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enough to prepare the following notes respecting the experiments 
now being carried on in that part of the world in cultiTating 
Manila hemp :— 

The stems of all the Mtiscu^ece yield fibre of more or less 
strength, but that obtained from Mitsa textilis is the best. From 
the indigenous or wild My^a textiliSy however, the percentage of 
fibre of proper strength is so small that it does not pay to extract. 
It is from a cultivated variety that marketable Manila hemp is 
obtained. 

The wild plant of Musa textilis is known by the natives as 
Saying Orotei or Oerdteiy and the fibre-yielding variety as 
Saying Lanut; Saying being their name for all bananas and 
plantains. Of Saying Lanut there are several sub-varieties, such 
as Lanut pula (red lanut\ Lanut batang, and others. In general 
appearance Musa textilis varies very little from M, paradisiaca^ the 
ordinary banana, but a sharp eye will soon notice that the leaves are 
narrower and more pointed, and of a paler or more sea-green 
colour, while the stems are of a dark pickled-cabbage colour with 
broad irregular streaks of a dirty green. 

Musa textilis requires a more equable climate than M.paradisiacay 
and does not thrive in any country in which there is a distinct dry- 
season ; it also demands a good soil and a warm temperature. Its 
present cultivation is restricted almost entirely to certain parts of 
the Philippine Islands and to the adjacent coast of Borneo. In 
fact, the requisite conditions of climate and soil are found in that 
part of the world only. It does not die absolutely if exposed to a 
drought of two or three weeks, but if spells of dry weather occur 
at too frequent intervals its growth is stunted very materially ; but 
again, although it prefers rain every two or three days, it does not 
like a continuously wet season. Even in the Philippines its range 
is restricted. It is chiefly found on the eastern side, and there 
only it thrives really well. 

In districts where it does well it requires little attention. The 
cheapest way of planting it is to get natives to fell and clear the 
forest and plant hill r;ce under an agreement that when (or before) 
they have taken their crop they are to put in Manila hemp suckers. 
These suckers are planted some 10 or 11 feet distant from each 
other, and it is well to give them two or three rough weedings 
during the first few months to give them a start. After this they 
can be left almost to take care of themselves ; in fact, a few of the 
coarser large-leaved weeds may be left, as they tend to keep the 
ground cool and draw the plants up into larger stems than would 
otherwise be the case. When the plants are well up, however, it 
is best to cut down all other large plants, and the plantation will 
then take care of itself with only one day's going over every 
three months or so. 

Almost any lay of land will do for Manila hemp as long as it 
is not too swampy or too steep, but it thrives best on rich flat land, 
and d(>es not much mind a flood as long as the water does not 
stop too long on the land or leave it swampy afterwards. 

Manila hemp suckers take longer to sprout than the ordinary 
banana, and send up fewer shoots, but in three weeks or so from 
the time the sucker is put in, if the weather is fairly favourable, 
the first shoot will be seen, which will be succeeded by one or 
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two more. It will at least be sixteen months before the main 
shoot is fnlly matured and ready to throw out its fruit spathe. 
This is the best time to cut it down for fibre. If so desired, 
however, it can be utilised at an earlier age, but the percentage of 
hemp obtained is very small. This is to some extent compensated 
for by the better quality of the hemp obtained. 

Within three or four months of the first shoot showing, a care- 
ful man should go over the entire place to destroy any plants that 
have come up Oerotei instead of Lanut. The same process should 
be repeated later on, as several which looked like true Lanut at 
first will ultimately be found to have developed into Oerotei. 
Once a stool is well established as Lanut it always remains so. 

At the age of twelve months when the main stem will be nearly 
fully grown, though not fully matured, two or three others will be 
of considerable size and some four or five small suckers will be 
coming on. In time the ground will be pretty well covered. As 
the older stems are cut down the young suckers grow up and take 
their place. When it has arrived at this state a Manila hemp 
plantation requires scarcely any attention as long as the workers 
do not open it up too freely by cutting over many stems, or allow 
the jungle plants to encroach too much. As an instance of the 
longevity of Miisa tejrtiliSy I may mention one stool twenty years 
old that has not cost a cent, but has yielded stem after stem for 
treatment at frequent intervals during that period. 

The above remarks are based upon Manila hemp in North 
Borneo. In the Philippines it would seem to take (if there is 
not some mistake in the observation) nearly double the time to 
mature. 

The " stem " of the plant is composed of overlapping layers of 
the leaf stalks, somewhat similar to a stick of celery, but firmly 
bound together. The fibre is found just below the surface on the 
outer side of these stalks. A stem weighs from 50 to 80 lbs. 
No machine that I am acquainted with has yet been discovered 
that will extract it to pay. The native method is simple and 
cheap. The stem is cut down and each leaf stalk detached from 
the others. After this the operator sits doWn with the end of a 
stalk in his lap, he then makes a slight incision just beneath the 
fibre at the end, and giving a smart twitch, brings away a strip or 
ribbon of the cuticle with the fibre in it, from the whole length of 
the stalk, much in the same way that the fibrous part of a 
rhubarb stalk is taken oflE when preparing it for cookin?. This 
operation is best perf oimed on the plantation itself, as the discarded 
portions of the stem remain as manure. When a sufficient 
number of ribbons are obtained they are carried to a hut for 
treatment. The appliances used for the actual extraction of the 
fibre are of the most primitive and inexpensive character. A 
blunt knife is obtained and a hole is made in the front end of it, 
through which a string is passed and to which a couple of bricks 
or stones are tied. The knife is then attached to a block of softish 
wood, the blade of it pressing on the wood against which it is 
held by the weight of the tied-on stones. Another piece of thin 
rope or string is tied through the same hole in the knife, running 
over a bit of wood above it, to a treadle worked by the foot. All 
is now complete. The operator twists the end of one of the 
ribbons round a small piece of wood 0o as to get a firmer hold, and 
16673 3 
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slipping it under the knife allows the blade to descend upon it ; a 
steady pull drags the fibre underneath the knife, which holds 
back all the pith, weak fibre, and other useless matter. As the 
strain is heavj^ it constitutes a guarantee that all the fibre that is 
not broken is of proper strength, and the result is pure strong 
fibre. A boy can clean in a similar way the few inches of the 
end which was wrapped round the piece of wood, and the fibre is 
then hung over a pole to dry. This is soon done if it is a fine day, 
and the hemp is then ready for market. 

These operations are quite »simple and can be performed by 
anyone ; but some force is required to pull the fibre under the 
knifie, and the particular muscles brought into play soon tire if 
the operator is new to the work. Men who have been brought up 
to hemp pulling can go on for hours without any discomfort. 

Some men claim to be able to make half a picul (66 lbs.) of 
hemp in a day ; but the most I have ever seen produced by one 
man in a day was 37 catties (a shade less than 50 lbs.). With the 
fibre at $6 a picul this quantity would sell for $2'24, a high rate of 
pay in a country where wages are normally 30 cents a day. 

It is needless to add that it would not be advisable to employ 
men on day wages to prepare Manila hemp, as so much depends 
upon the amount of force put into the work and consequently the 
quantity of hemp produced. 

W. B. Prybr. 



DXCIV.— CAPE SUMACH. 

(Colpoon comjiressuniy Berg.) 



The "Bark Bosch" is a bush of about six feet, confined to 
Cape Colony and Natal, belonging to the Sandal-wood family 
(Santalacece). It is locally used for tanning leather. It has also 
been described as Thesium Colpoon^ Linn., Fusaniis cmnpresstiSy 
Murr., and Onyris compres^a^ A. D. C. 

It has been investigated by Mr. Arthur George Perkin, F.R.S.E., in 
the Clothworkers' Research Laboratory, Dyeing Department of the 
Yorkshire College, Leeds. He has published the following account 
in the Journal of the Chemical Society for 1897 (pp. 1132-5) : — 

" My attention was drawn to this material by Professor Procter 
during its examination as a tanning material in the Leather 
Industries department of this College, and to him I am also 
indebted for the subjoined description of its general properties. 

"The leaf is much used in Soutli Africa under the Dutch name 
of ' Pruim-bast,' as a substitute for sumach for tanning ; only the 
younger leaves are gathered. 

" According to analyses made in the Leather Industries labora- 
tory, and also by Mr. A. N. Palmer, it contains about 23 per cent, 
of a catechol-tannin giving green-blacks with ferric salts, a 
precipitate with bromine water, and with ammoniacal cupric 
solutions a precipitate which is soluble in excess of ammonia. 
It is quite as strong as the average Sicilian sumach (Rhus Cor ia via) 
and although its tannin is very different chemically from that ia 
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the latter, it produces a very similar leather. Its employment, 
like that of the trae sumach, is confined to the tannage of light 
leathers and to brightening the colour of goods which have been 
tanned with the bark of Rhus Thunhergii and other darker 
coloured materials. Alone, it produces a somewhat soft but 
light-yellow leather. In South . Africa, the leaves are exhausted 
with hot water and the liquor alone is used, whilst in the case of 
the true sumach both leaves and liquor are usually brought in 
contact with the leather. For the supply of the leaves employed 
in this investigation, I am indebted to the kindness of Mr. R. H. 
Coaton, of Wellington, Cape of Good Hope. 

"The leaves, roughly broken by hand, were extracted in a 
Soxhlet^s apparatus, first with ether to remove wax and chloro- 
phyll, and subsequently with alcohol, which dissolved both 
colouring matter and tanning principles. The light brown 
alcoholic extract, after bein^ evaporated to a small bulk, was 
poured into water, the mixture extracted with, ether, and the 
small quantity of alcohol present removed from the aqueous 
liquid by distillation, which on cooling became semi-solid owing 
to the separation of crystals ; these were collected with the aid 
of the pump, and washed repeatedly with ether, chloroform, and 
dilute alcohol until the washings were colourless. The yellow 
produce thus obtained was further purified by two or three 
crystallisations from dilute alcohol, and a final crystallisation 
from boiling water. The substance was dried at 130° and 
analysed. 

" 0-1136 gave 0-2152 CO- and 00497 H.O. C = 51-66 ; H = 4-86. 
0-1103 „ 0-2102 CO2 „ 0-0526 H,0. C = 51-97 ; H = 5-29. 
C27H3QO17 requires C'= 51-76 ; H = 4*79 per cent. 

It was obtained as a glistening mass of pale yellow needles, almost 
insoluble in cold, and only sparingly soluble in boiling water, 
but readily in alcohol. When heated, it sinters at 180^ and at 
185° melt« to a thick, treacly liquid. The addition of ferric 
chloride to its aqueous solution produced a dark green colora- 
tion, and with lead acetate an orange-yellow precipitate was 
formed. Dilute alkalis dissolved it, yielding orange-yellow 
liquids. 

** Experiment having shown that this substance was a glucoside, 
its decomposition with acid was studied in the following 
manner. 

*' 0-7658 gram, dissolved in 600 c.c. of boiling water, was digested 
with 5 c.c. of sulphuric acid for two hours at this temperature ; a 
yellow, crystalline product had then commenced to separate, and 
more of it was deposited on cooling. This was collected (the 
filtrate being reserved for further examination), washed with 
water, and dried at 160°. In this way, 0-3710 gram of a yellow 
colouring matter was obtained. 

''0-1111 gave 0-2427 CO2 and 0-0370 H2O.C = 59-58 ; H = 3-70. 
CjgHnjOy requires C = 59-60 ; H = 3*31 per cent. 

" It formed a glistening mass of yellow needles sparingly soluble 
in water, somewhat readily in alcohol. In alcoholic solution 
ferric chloride caused a dark green coloration, and lead acetate 
gave an orange-red precipitate. 
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" The a/^tyl derivative, prepared in the usual manner, crystallised 
from alcohol in colourless needles meltinj? at 189-191°. 

" 0-1195 gave 0-2567 CO3 + 0-0462 HjO. C = 58-65 ; H = 4-29. 
CigHftOyCCaHjO)^ requires C = 5859 ; H = 3-90 per cent. 

By fusion with alkali, two crystalline decomposition products 
were obtained melting respectively at 210° and 195-196° ; these 
consisted of phloroglticinol and jjrotvcatechuic acid. The colouring 
matter resulting from the decomposition of the glucoside was 
evidently, therefore, quercetin^ a fact also corroborated on 
examining its dyeing properties. 

" The Sugar. —In order to obtain some insight as to the nature 
of the sugar liberated in the above action, the acid filtrate from 
the quercetin was neutralised with barium carbonate, filtered, 
and evaporated to a small bulk. The amount of the sugar 
present in this solution being obviously too small to allow of its 
identification by means of crystallisation and analysis, the liquid 
was treated with phenylhydrazine acetate in the presence of 
sodium acetate in order to obtain the osazone, and the crystalline 
product formed w^as purified by extraction with small quantities 
of acetone and subsequent crystallisation from dilute alcohol. 
It consisted of glistening, yellow needles melting at 205°, 
apparently dextrosazone, 

" The decomposition of the glucoside with acid can be therefore 
represented by the equation 

C^zHg^Oj, + 2H,0 = C15H10O, + 2CeHi20e. 

" This reaction requires a yield of 48'24 per cent, of quercetin, 
whereas the amount actually obtained (see above) is equal to 
48-44 per cent. 

'' Three distinct glucosides of quercetin have been described, of 
which quercitrin and rutin are the best known. The former, 
which occurs in quercitron bark, is decomposed by acid into 
quercetin and one molecule of rhamnose, whereas the latter, a 
constituent of rue {Rata graveolens)^ when so treated, yields 
quercetin and two molecules of the same sugar. Viola- quercitrin, 
the third, obtained by Mandelin {Jahresher.^ 1883, 1369; from the 
flowers of Viola tricolor vivarieiistH^ gave, in a similar way, 
quercetin and glucose, as indicated by the following equation, 
which is based upon the old formula of this colouring matter. 

'' C42H42O24 + 5HjO = CwHi.Oj, + SCcHijOg. 

"As Mandolin's full paper is published in the Russian 
Pfiarmaceutical Journal^ to which I have not access, it is not 
possible to be certain whether this equation is based upon the 
quantity of quercetin liberated when this glucoside is decom- 
posed by acid. Consequently, the formula of viola-quercitrin, 
C42H42O24 (C = 54-19 ; H = 4-51), if corrected according to the 
true formula of quercetin, may be expressed in two ways. 

«C2iH^O,2(C = 54-31; H = 4-31)orC,7HMOi5(C = 54-91; H=4-40). 
C^iHjoOis + H2O = Ci5H,,0. + C-HijO,. 
C27H2CO15 + 4H2O = Ci.HioOy + 2C6H12O6. 

" Of these, the latter formula, though possessing a somewhat 
high percentage composition, would appear more probable, giving, 
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as it does, a yield of quercetin (51* 10 per cent.) which closely 
agrees with that required by Mandelin's own equation (51'61 per 
cent.). These iigures, however, prove without doubt that the 
glucoside present in Cape sumach cannot be identical with viola- 
quercitrin, and must therefore be a new glucoside of quercetin. 
It is proposed to name this substanqe Osyrttrin, derived from one 
of the names of Cape sumach (Osyris arniprestta), 

" The Tannin, — ^Although it is not intended in these investiga- 
tions to study thoroughly the tannin matters which are present in 
the plants under investigation, it is desirable to determine the 
general characteristics of those not previously isolated, as in 
the case of Cape sumach, for comparison with the accompanying 
colouring matters. For this purpose, the light-brown filtrate from 
the osyritrin, after removal of final traces of this glucoside by 
further evaporation and coolings was treated with lead acetate 
solution drop by drop until, on filtration from the dark-colonred 
precipitate, a pale orange-coloured liquid was obtained ; the latter 
was then treated with sulphuretted hydrogen to remove lead, and 
evaporated to dryness. 

"In this way, an orange-coloured, hygroscopic, transparent, 
glassy mass was obtained which, in aqueous solution, coagulated 
albumin and gave a dark green coloration with ferric chloride. 
Dilute alkalis dissolved it, forming orange-yellow solutions which 
became darker on heating, and on exposure to air developed a 
blood-red tint. It was found to be a tannin glucoside^ for on 
treatment with boiling dilute sulphuric acid there was formed, 
together with a sugar, a reddish-brown, insoluble product closely 
resembling the so-called anhydrides or phlobophanes which are 
produced from so many tannin matters in this way. On fusion with 
alkali, both glucoside and anhydride yielded protocatechuic acid. 

" This tannin closely resembles, both in description and pro- 
perties, quinotannic acid (Schwarz, Jahresbe7\, 1851, 411) and 
quinovatannic acid (Hlasiwetz, Annalen^ 70, 129), which are 
decomposed by acid into a sugar and an anhydride, and yield 
protocatechuic acid on fusion with alkali. 

*' Dyeing trials with Cape sumach were carried out on woollen 
cloth mordanted with chromium, aluminium, tin, and iron ; full 
buff, pale orange yellow, pale yellow, and pale greenish- black 
shades were obtained, respectively." 



DXCV.-MISCELLANEOUS NOTES. 

Mr. J. A. Gammte, Deputy Superintendent of the Government 
Cinchona Plantation in Sikkim, has retired from that post. 
Mr. Gammie went out from Kew in 18()5. His services have 
always met with warm appreciation from the Government of 
Bengal. His share in working out in a practical form the process 
by which a cheap supply of quinine is now ensured to India 
has already been recorded in the Kew Bulletin (1890, pp. 33, 34). 
A few words may be quoted from the Memorandum by Mr. 
C. H. Wood, late Government Quinologist, already printed :— 

" With great perseverance he mastered one detail after another, 
using only the simple appliances that he found at hand, until he 
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was able to employ the procebs on a considerable scale. The 
valuable results therefore which have been thus far attained in the 
practical application of the process, are entirely due to his skill 
and energy." 



Mr. Robert Pantling has been appointed Deputy Superin- 
tendent, Government Cinchona Plantations, Sikkim, in succession 
to Mr. J. A. Gammie. Mr. R. Pantling went out from Kew 
in 1879 to the Royal Botanic Gardens, Calcutta. 



Mr. John Henry Holland, formerly a member of the 
gardening staff of the Royal Gardens and since 1896 Assistant 
Curator of the Botanic Gardens (Station) Old Calabar, in the Niger 
Coast Protectorate has been appointed by the Secretary of State 
for Foreign Affairs on the recommendation of Kew, Curator in 
succession to Mr. Billington. 



Viflitorfl during 1897.— The number of persons who visited the 
Royal Gardens during the year 1897 was 1,239,683. That for 1896 
was 1,396,875. The average for 1887-96 was 1,431,665. The 
total number on Sundays was 485,544, and on week days 754,139. 
The maximum number on any one day was 84,431 on June 7, 
and the smallest 57 on March 18. 

The detailed monthly returns are given below : — 



Januarj' 






12,961 


Februarj' 






36,124 


March 






50,438 


April 






169,090 


May 






165,036 


June 






218,184 


July 






187,622 


August 






219,650 


September 






95,729 


October 






55,160 


November 






19,254 


December 






10,4^5 




Tot 


al 


... 1,239,683 



Botanical Magazine for December.— .4/ya^& Schottii is a small, 
slender species from Arizona, where it grows in abundance on 
the mountains at a height of 5,000 feet. The Kew plant flowered 
for the first time in March, 1897. Quillaja Saponaria was 
communicated by Thomas Hanbury, Esq., in whose gardens at 
La Mortola it has recently flowered. This plant, which is a 
native of Chili, produces a hard wood, but it is chiefly valuable 
on account of the soapy properties of its bark. The pretty 
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Peruvian Odontoglossum retusum was sent to Kew by E. H. 
Woodall, Esq., of Scarborough. Kniphofia hreviflora flowered at 
Kew in October, 1896. It has small, pale-yellow flowers arranged in 
a dense raceme. Hahenaria rhodocheila has flowers with green 
sepals and petals, while the deeply lobed labellum is usually 
orange-red. Tubers of this plant were sent to Kew by C. Ford, 
Esq., Superintendent of the Botanic Gardens, Hongkong. 



Botanical Magazine for January.— Canioen^/a maxima is a 
climbing leguminous plant from Western Africa, discovered in 
the Congo region by Christian Smith in 1816. It was introduced 
into the Royal Gardens in 1873, whensome seeds were received from 
Mr. J. J. Monteiro. Its magnificent flowers are very fugacious. 
Paphiopf^dilum Victoria-Maria' is the name adopted for an orchid 
from Sumatra, oricrinally described as a Cyprip&iiam. The plant 
figured was sent to Kew by Messrs. F. Sander & Co., of St. Albans. 
StrohilantJies dt/erianus, native of Burma, was received at Kew 
from the Botanical Gardens, Singapore, and the flowering 
specimen figured was communicated by Mr. R. I. Lynch, A.L.S., 
Curator of the Botanical Gardens, Cambridge. It first attracted 
attention as a garden plant on account of its brilliantly coloured 
foliage. The flowers are pale violet-blue, borne in erect spikes.. 
Lathy r lis ffplefidens^ seeds of which were sent to Kew by Prof. 
E. L. Greene, of the Catholic University, Washington, is one of 
the most beautiful species of the genus to which it belongs. It is 
a native of California, and not quite hardy at Kew. Sievekijigic 
reichenhachiana^ a rare orchid from Ecuador, is in cultivation ii; 
the gardens of Sir Trevor Lawrence. The genus belongs to the 
Stanhopiew^ not to the Oncidiew, as inadvertently stated. 



Flora Capensis.— The completion of the sixth volume of this 
work, containing the orders Hcemoduracea' to Lilia^ew was 
announced in the Kew Bulletin for last year (pp. 226, 229). It 
was resolved to continue with the seventh volume for the reasons 
explained in the following prefatory note by the Director, which 
was prefixed to Part I., issued in December last : — 

" The elaboration of the Monocotyledonous orders, to which the 
seventh and concluding volume of the Flora Capensis is devoted, 
is a task of no small difficulty. They can only, indeed, be dealt 
with satisfactorily by those who have made them an object of 
special study. But as it has been my good fortune to secure the 
co-operation of botanists who are acknowledged authorities on 
these orders, it has been determined to proceed with them at once. 
And it seemed especially desirable to lose no time in publishing 
the enumeration of the grasses, which must necessarily be of 
great practical interest in a country so largely pastoral as South 
Africa." 
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Flora of Tropical Africa.— The resumption of the publication of 
this work at the request of the Marquis of Salisbury was 
announced in the Kew Bulletin for 1894 (pp. 17, 18). In the 
meantime descriptions of new species collected by various 
travellers have been published in the Bulletin in anticipation 
under the title of Diagnoses A/ricanw, Of these ten numbers 
have appeared, including 5D0 new species. 

The first part of the continuation was issued in December last, 
with the following preface : — 

The last of the three published volumes of the Flora of 
Tropical Africa appeared in 1877. Since then our knowledge of 
the vegetation of this region has increased very greatly. Large 
tracts which were unexplored botanicallyatthat dat« have yielded 
numerous and copious collections. In resuming the work it has 
therefore been found necessary to more clearly define the regions 
into which Professor Oliver divided the whole area. In attempt- 
ing this, advantage has been taken as far as possible of political 
boundaries, since they admit of easy recognition. The regions 
may now be briefly defined as follows : — 

1. Upper Guinea. — The Western Coast region from the mouth 
of the Senegal river to the southern boundary of the Cameroons. 
It contains practically the whole of the Niger basin. It is 
bounded on the north by a line stretching from the mouth of the 
Senegal river to Lake Chad ; on the east by the 15th parallel of 
East longitude to its intersection with the southern boundary of 
the Cameroons, which bounds it to the south. It includes also 
the island of Fernando Po. 

2. North Central. — This includes the Sahara. It is bounded to 
the north by the Troi)ic of Cancer ; on the west by the Atlantic ; 
on the east by the 26th parallel of East longfitude ; on the south 
by the Upper Guinea region and the Congo Free State. 

3. Nile Land. — The Nile basin. It is bounded to the west by 
the 26th parallel of East longitude ; to the east by the Red Sea 
and the Indian Ocean ; to the south by the Congo Free State and 
German East Africa. 

4. Lower Guinea. — The Western Coast region from the southern 
boundary of the Cameroons to the Tropic of Capricorn. 
It contains the lower course of the Congo, and is bounded to the 
east by the Congo Free State, the river Kwango, and the 20th 
parallel of East longitude. 

5. South Central. — Comprises the Congo Free State, Lunda and 
Portuguese West Africa, east of the 20th parallel of longitude 
(Lobale). 

6. Mozambique. — The East Coast from the northern boundary of 
German East Africa to the 1'ropic of Capricorn. It includes 
Portuguese East Africa and British territories to the Tropic. 

As public interest is largely centred in the Petaloid Monocotyle- 
dons of Tropical Africa, inasmuch as they lend themselves most 
readily to cultural treatment, it has been thought advisable to deal 
with these in the first instance. 

For the geographical data the following map has been chiefly 
used :— Spezial-Karte von Afrika. Gotha : Justus Perthes. 1885. 

The preface to the completed volume will enumerate the most 
important sources of the material upon which it has been based. 
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The Flora of Lord Howe Island.— A complete list of the vaacular 
plants known from this remote island has been compiled by 
Mr. W. B. Hemsley, F.R.S., Principal Assistant in the Herbarium 
of the Royal Gardens, from materials in the Kew Herbariam. 
It is published in the Amials of Botany (vol. x., pp. 221 — 284), 
together with a brief description of the island and its vegetation, 
derived from various sources. The general distribution of the 
genera and species is given, and synonyms so far as it seemed 
desirable, with references to the first place of publication, to 
Bentham's Flora AnstraUensis^ Hooker^s Haridbook of the 
New Zealand Flora^ and other publications. Altogether 201) 
species, belonging to 159 genera, are tabulated. Goanting ferns 
as one, 69 natural orders are represented. There are 4 endemic 
genera and 50 endemic species. Prominent among the endemic 
plants are the palms : Hedyscepe canterhuryana^ Glinostigtna 
mooreanum, Howea belmoreana and H. fomteriana^ and the 
giant iridaceous plant, Mora*a robinsoniana — all in cultivation in 
this country, and some of the palms in thousands. 



Pelicans.— Through the kindness of Rear-Admiral Blomfield of 
the Port House, Alexandria, and of Dixon Bey, of Port Said, six 
fine specimens of Pelicanua rnsjms were obtained from Lake 
Menzaleh and despatched to this country in December last. 
Through the kindness of the Secretary, Philip Sclater, Esq.jF.R.S., 
the officers of the Zoological Society took charge of the birds on 
their arrival. Two were selected for Kew and the remaining 
four handed over to the Royal Parks. 



Portrait of Robert Brown.— Ihe Bentbam Trustees have presented 
to the collection of portraits of botanists in the Museums of the 
Royal Gardens one of the celebrated botanist Robert Brown, F.R,S. 
(1773-1858), President of the Linnean Society (1849-53). It 
was painted by Pierce for Lady Franklin about the year 185G. 
From 1801-5, Robert Brown was naturalist to Flinders' expedi- 
tion for the survey of the coasts of New HolJand, to which 
Sir John Franklin was attached as mid&hipman. 



Philippine Islands' Flora.— Mr. A. LoLer, who hus spent some 
years in investigating the natural history of this Archipelago, has 
sent his very extensive botanical collections to Kew to be 
worked out. Most of the plants were collected in the northern 
part of Luzon, and many are from the higher mountains. The 
latter are particularly interesting, and include a number of 
temperate types not previously known to exist in the Philippines 
—' Ranunculus y for example. Another, and an unexpected 
element in the flora, is the presence of Himalayan types, such as 
Clnnatis hedysarifolia and Berherin nejjaf-etisia. Altogether this 
(collection promises to be of great value and interest. 
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Flora of Tibet. — During the last five years the Kew Herbarium 
has been enriched by a number of collections of dried plants from 
various parts of Tibet, some particulars of which have appeared 
in the Kew Bulletin from time to time. (See 1893 , p. 369 ; 1894, 
p. 136 ; and 1896, pp. 99 and 207-216 ; also Hemsley in the 
Journal of the Linnean Society^ xxx., pp. 101-140, plates 4 and 5.) 

Several other small collections have reached Kew sitice ; and 
one, by far the largest ever received from " Tibet," was presented 
last July, but has not as yet been completely examined on account 
of the pressure of other work. This collection was made by 
H. E. Hobson, Esq., who is stationed at Yatung, on the eastern 
frontier of Sikkim and Western Chumbi, between Yakla and 
Gnatong. Botanically it is in the humid Himalayan region, where 
the vegetation is comparatively luxuriant and diversified, whereas 
all the collections previously noticed are from the arid sterile 
country, which begins a very little to the north. Mr. Hobson's 
collection consists of about 1,500 specimens, largely of herbaceous 
plants, amongst which there are doubtless a good many 
novelties. 



Flora of Mongolia.— Mr. and Mrs. Littledale have made another 
adventurous journey into the heart of Central Asia ; this time to 
North-western Mongolia, by way of Siberia. Mrs. Littledale made 
an excellent collection of dried plants, which has been presented 
to Kew. It comprises between two and three hundred species. 
Although there are probably few, if any new species, the specimens 
are specially valuable on account of the admirable care with which 
Mrs. Littledale has prepared them. In all cases where it was 
possible the entire plant, includinsf root, was procured. Few 
professional collectors take as much pains as Mrs. Littledale has 
done. 



Mangosteens from the West Indies.— Plants of this well-known 
and delicious tropical fruit have been widely distributed from 
Kew to the West Indies. The Mangosteen is a native of the 
Molucca Islands, and is cultivated in the Sti*aits Settlement, Java^ 
and in one or two localities in India and Ceylon. The fruit is 
regularly shipped from Singapore to the Calcutta market. The 
first West Indian fruits were produced at the Botanic Gardens, 
Trinidad, in 1875. In September, 1891, the Governor of that 
island forwarded some West India Mangosteens for presentation 
to Her Majesty the Queen. The Mangosteen fruited for the first 
time in the Jamaica Botanic Gardens in 1886 {Kew Bulletin^ 1895, 
p. 79). Last year a box was received at Kew from Mr. J. H. Hart, 
F.L.S., of Trinidad, containing nine fruits of Mangosteen, which were 
perhaps, the first to reach this country in a condition to allow their 
merits to be appreciated. Each fruit was separately packed in a 
compartment with pine wool. Owing to the firm consistency of 
the outer wall of the fruit, it appears to travel well. The fruits 
were distributed to the Secretary of State for the Colonies and 
others. The reports received were uniformly favourable. One fruit 
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was sent to Mr. George Monro, one of the leading fruit merchants 
in Covent Garden, to obtain an opinion as to prospects of ship- 
ments of Mangosteens to this country. Mr. Monro reported : — 

*' Yours to hand. I cut open the fruit and showed it to some of 
my best customers, and they think with me that, if they came in 
good condition, and not too many at first, a business could be 
worked up in them. At any rate I should like to try some, and 
if sent, will do all I can to get a trade for them. They appear to 
be a fruit that would carry well." 



Coffea stenophylla.— The Highland Coffee of Sierra Leone has 
been fully described in the Kew Bulletin (1896, pp. 189-191, with 
plate). Seeds and plants have also been distributed from Kew to 
most tropical countries. The following particulars communicated 
by Mr. J. H. Hart, F.L.S., respecting the success of plants that 
have lately fruited in Trinidad, only a few feet above the sea-level, 
will be read with interest : — 

" Some four years ago we received a new kind of Coffee from 
Kew. This has now fruited for the first time, four years from 
seed. The trees are in robust health, and have given for a first 
yield, a very fair return. This Coffee is quite distinct from any- 
thing hitherto grown in the West Indies, and appears likely to 
develop into a valuable minor product. The berries instead of 
being red when ripe, as in the Arabian varieties, are a dark purple, 
and the bean is small and attractive-looking. When dried and 
cleaned it has much the appeai*ance of the finest Mocha. The 
flavour when made into a cup of coffee is excellent, being fully 
equal to the finest Arabian, from which there is little to distinguish 
it iu appearance when prepared in the same way. The trees are 
much more vigorous than Arabian Coffee, they have a small, dark, 
shiny leaf, but the individual branches are somewhat smaller than 
those of Arabian, and very much less robust than Coffea liber tea. 
Our trees are now eight feet in height and would appear to be 
willing to go higher if we would let them. So far as our 
experience has gone with Coffea stenophylla there is good reason 
to hope that it will prove a valuable introduction." 

At the request of Kew, seed not required in Trinidad has been 
distributed for experimental cultivation in other portions of the 
British West Indies. 



Cashew 8pirit.--The singular fruit of the Cashew {Ana^arditim 
occidentale\ a native of the New World, is now well known in 
most tropical countries. The tree is somewhat like a walnut in 
appearance but with large, leathery, entire leaves ranged alter- 
nately on the spreading branches. The flowers, in large terminal 
panicles, are fragrant and rose-coloured. The fruit, when fully 
developed, is kidney shaped and is placed at the end of a thickened 
pear-like receptacle. When the coats of the fruit are removed the 
kernel is often roasted and forms the Cashew nut of commerce 
In India and the tropics generally these are used as a substitute for 
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almoQds. They contain an oil that is siid to protect the floors of 
houses from the attacks of white ants. The pulpy receptacle is 
also edible and has an agreeable flavour. It is sometimes called 
in the West Indies the Cashew-apple. A new use appears to have 
been found for this in Portuguese East Africa. According to a 
Report furnished by H.M. Consul in that region {F,0. Rapori.s^ 
Annual Serie.% So. 1463, pp. 14, 15) the natives inhabiting the 
peninsula opposite the island and city of Mozambique, since they 
have been emancipated, "are bent on .enjoying the sweets of 
indolence .... the only agricultural industry carried on now 
consists in brewing and distilling the juice of the fruit of Cashew 
trees." 

The following is the Consul's report of this apparently unique 
•ndustry : — 

** Opposite the island and city of Mozambique there is a 
peninsula, about 12,000 acres in area, connected with the main- 
land by a narrow neck of land that is guarded by garrisons on 
each side. 

"On this peninsula, which forms part of Terras-Firmes, the 
Portuguese have made eflPorts at agricultural industry. 

" In the days of forced labour the plantations are said to have 
been very profitable. The numerous ruins of substantial farm- 
houses and residences testify to the wealth of the former planters. 
On the suppression of the slave trade the slaves were suddenly 
emancipated, without measures being taken to supply their place. 
At present the natives are bent on enjoying the sweets of 
indolence. A few days' labour procures enough to pay for their 
clothing. Food can be obtained from friends or robbed from the 
landowners. 

"The laziness of the natives and their pilfering propensities 
result in reducing the value of property. An estate which 
formerly produced a revenue of 2,000/. per annum hardly yields 
2001. at the present day. 

'The only agricultural industry carried on now consists in 
brewing and distilling the juice of the fruit of cashew trees, and 
brewing the sap of coeoanut palms. 

"Taxation on this industry reached its limit last year. The 
landowners collectively petitioned the King of Portugal to 
annul the recent law on taxation. They demonstrated that 
if it were enforced they would be required to pay to the 
Government amounts far exceeding their incomes; in fact it 
would oblige them to cease manufacturing fermented and 
distilled liquor. 

"It would seem that the Jaw referred to was intended to 
prohibit the manufacture of liquor, and thus prevent the natives 
from obtaining it. 

" During the cashew season (October, November, and December) 
the natives give themselves up to their favourite beverage, and 
during that time they become perfectly useless. A great end 
would be obtained if this liquor could be kept away from them. 
It is easy to prevent Europeans from manufacturing it, but I am 
afraid it will be impossible to prevent the natives from doing so, 
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as there are millions of trees in places beyond Portuguese control 
where at present natives brew and distil liquor to their hearts* 
content, without paying taxes to the Portuguese. 

** The following is extracted from the petition alluded to, which 
was signed by 86 Portuguese and Indian landowners : — 

* It is notorious that neither industry nor agriculture properly 
so-called exist in this territory. 

* The plantations about Mozambique consist of small tracts of 
land, covered with cashew trees and cocoanut palms that grow 
and bear fruit almost spontaneously, and require but the slightest 
care of the cultivator. Fermented liquor is obtained from both 
trees, and that of the cashew is also distilled. 

' The income obtained from this industry is small, and hardly 
does more than cover the expenses. 

' Nevertheless, it is the only agricultural industry undertaken 
by the landowners of this country as a means of livelihood. 

^ It is necessary to point out that the soil of this region only 
adapts itself to the cultivation of cocoanut palms, cashew trees, 
and certain vegetables of little importance. No other kind of 
cultivation can be undertaken with profit, as experience has 
frequently demonstrated. The aridity of the soil, irregularity of 
rains, as well as the absence of labour, are the chief causes of 
failure.' " 



Jioamilla~G. W. 0. Griffith, Esq., H.M. Vice-Consul at 
Tampico, has sent to Eew a number of tubers of the plant bearing 
this name in Mexico, together with branches bearing fruit. The 
only record of this name in an English publication, which has 
come under our observation, is in the Phar^maceutical Journal^ 
(Oct. 31, 1896, p. 381), where it is referred to as Jatropha purgans. 
It is uncertain what is meant by this name, because, so isj^ as 
known, it has never been published with a description of the 
plant it is intended to designate. Curcas purgatis (Jatropha 
Curcas), a well-known and widely dispersed species, may possibly 
be intended, but the specimens sent by Mr. Griffith certainly 
belong to Jatropha macrorhizay Benth. {PL Hartw. p. 8), 
apparently a rare plant. It was collected by Hartweg in J837, 
and his specimens at Kew are labelled with the locality, " Aguas 
Calientes" in the Benthamian, and that of "Zacatecas" in the 
Hookerian Herbarium. 

From a passage in Hartweg's narrative of his journey {Trans. 
Hort. Soc, Lond.j ser. 2, iii. 1848, p. 120) it is clear that the latter 
statement is incorrect as far as Hartweg is concerned. The plant 
had, however, been previously collected by Thomas Coulter at 
Zacatecas (n. 1469), but his specimens were not distributed till a 
later date, having lain in the herbarium of Trinity College, Dublin, 
for some years. Mr. Griffith's were obtained from Lagos, a place 
lying to the south of the other localities named, in the extreme 
east of the State of Jalisco. Until these specimens came to hand 
none had been received at Kew since Hartweg's were collected, 
some sixty years ago, although the area has been frequently 
collected over. 
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Hybrid Coffee in Mysore. — What are regarded as hybrid coffee 
plants, the resalt of cross fertilization between the Liberian and 
Arabian kinds, are being cultivated in some districts in Mysore. 
The most recent information regarding them is that contained in 
a Report on the Manjarabad Ghat Forests presented last year to the 
Government of Mysore by Mr. J. Cameron, F.L.S., Superintendent 
of the Lai Bagh Gardens, Bangalore. 

It is evident that coffee planters in the district believe the 
plants to be true hybrids. No specimens, however, which would 
substantiate the fact have been received in this country. It is 
therefore impossible to express an authoritative opinion on the 
subject. In the meantime Mr. Cameron's account of the plants 
themselves will be read with interest : — 

" When the Barguai estate had been well explored I was taken 
to the adjoining one of Gossoor, the property of Mr. Brooke Mockett. 
Here Mr. L. Crawford, the Superintendent, kindly showed me 
the hybrid coffee of which so much is now heard. 

" These hybrids, with their parents, are flourishing, in quantity, 
on a piece of land situated near the cooly lines. On this plot, 
many years ago, two coffee seedlings had been planted pretty close 
to each other, one being Liberian, Coffea liberica, and the other 
the Coorg species, Coffea arabica. Both these plants, which are 
said to be the parents of the hybrid progeny, are still alive and 
both maintain their specific characters. The first two hybrids, 
which are now v6ry fine bushes, came up spontaneously in the 
vicinity of the parent bushes about 10 or 12 years ago. Since then 
numerous hybrid seedlings have been detected, of which the first 
batch is seven years old. Mr. Crawford tells me that on Mr. Mockett *8 
different estates they now cover six acres of land, and are not less 
than 5,000 in number. The variation in the different seedlings now 
in fruit is truly remarkable, and leaves no doubt in my mind as 
to the interspecific nature of their origin. I am inclined to think 
that in the first instance pollen from Coffea arabica (either the 
privileged bush near to the Liberian plant or others around) found 
its way to the Liberian species, where it fertilised the latter and 
subsequently produced a hybrid. Hence (7. arabica became the 
male parent, while G, liberica fulfilled the function of seed- 
bearer. But being hermaphodite on both sides, there is really 
nothing to prevent reciprocal action, so that either species may 
fulfil the dual function of both parents. Being a new plant, it is 
probable that the seeds and seedlings of C. liberica were better 
preserved than those of the adjoining C arabica^ hence ray opinion 
that the first hybrids were produced from the former and not 
from the latter. But subsequently counter- and intercrossing have 
probably taken place to produce the gradation of strains now 
growing on the estate. This is the only way in which I can 
account for Mr. Brooke Mockett's fine strain of hybrids and cross- 
breds. In a few bushes, the primaries are somewhat crowded 
with berries nearly all ripeninej together, just as in G. arabica. 
At the same time the leaves are larger, greener, and much firmer 
in texture than the leaves of the latter. This, I discovered, is the 
most favoured strain, as it promises crop and shows no sign of 
being attacked by leaf disease. In fact, all the hybrids appear to 
be proof against the latter pest." 
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Caper Industry in Pranoe.--The following interesting account, 
taken from La Go-opiration de Production dans V Agriculture 
by the Comte de Rocquigny, is reprinted from the Journal of the 
Board of Agriculture (vol. iv., pp. 221, 223) :— 

" The caper industry of Roquevaire, in the department of the 
Bouches-du-Rh6ne, presents an interesting case of co-operation, 
undertaken chiefly with the object of ensuring the maintenance 
of the reputation of a locality for the quality of its produce. The 
caper producers of Roquevaire and of some other neighbouring 
localities have, it is stated, combined in response to an economic 
necessity, in order to counteract the continual depression of prices 
induced by the action of the local trade, which mixed Algerian 
and Spanish capers of inferior quality with those bought in 
Provence. The producers of these localities have accordingly 
determined to take the trade into their own hands, and have 
formed themselves into a syndicate for that purpose. Roquevaire 
contains some 3,000 inhabitants, and nine-tenths of the caper 
producers of the commune (who alone are eligible to the associa- 
tion) have engaged to deliver their whole production, amounting 
to some 220,000 lbs. or more, to the syndicate. The experiment 
is said to have proved completely successful. 

" The caper is the floral bud of a bush {Capparia sjnnosa) which 
has been cultivated from time immemorial in Provence. This 
bud is picked when very small, as its quality deteriorates as it 
grows larger. The labour of picking the buds devolves upon the 
members of the association. It is usually done by women, at 
intervals of five or six days during the season, which lasts from 
the end of May to the beginning of September. When gathered, 
the capers are put into wine vinegar (provided by the syndicate at 
cost price) so as to be only just covered, and steeped for two or 
three months, after which they are delivered to the association, 
by whom they are sifted, and then replaced in vinegar in the 
society's cellars, being kept in barrels until sold. The producer 
is credited with the weight of the capers furnished by him, and 
the quality of the buds as determined by the sitting (at which he 
can be present if he chooses) is also noted. Some twenty women 
are usually employed at the association's headquarters for about 
six months in sifting, which operation is performed by hand with 
the aid of a metal sieve. 

"The capers are classified in six qualities, the finest being worths 
in 1894, about £4 per cwt., and the inferior sort about 10s. The 
net produce of the sales, after deducting the general expenses of 
the syndicate, is divided among the members proportionally to 
the amount and quality of their deliveries. Thus the money 
received from the sale of first quality capers is divided solely 
among those who have delivered capers of that grade, and the 
members have accordingly an interest in increasing the quality of 
the produce. 

'* The capers may be kept a year or more in the cellars. On 
being sent away they undergo a double straining, and as they have 
absorbed some 10 per cent, of their weight of vinegar, they keep 
very well without any further addition in a hermetically sealed 
barrel . 
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"The principal outlets for these capers are Russia, Germany* 
Sweden, England, and America. Apart from the assistance given 
by the consuls in those countries, the syndicate has also agents 
abroad, who are paid by a commission on the sales. 

" As many cultivators would not be in a position to wait for their 
returns until the sale of the goods, the syndicate advances money 
at 4 per cent, to such of its ifiembers as require it, to an amount 
not exceeding three-fourths of the presumed value of the capers 
delivered. The daily receipts from the sales have hitherto proved 
sufficient to meet the demand for such loans ; but the association 
has secured the faculty of obtaining, if necessary, a considerable 
credit at its bankers for this purpose. This can be drawn upon 
the signature of the president, and all the members are liable for 
its repayment. 

" In 1893 the members of the syndicate picked 1,659 cwt. of 
capers, and their sale produced £3,115. This allowed of an 
average of 4d. per lb. being handed over to the members in 1894, 
or about the same as was paid by the trade, which appears to have 
maintained that price solely in order to retain clients among the 
caper-producers, and to be able to compete with the syndicate. 
Before the latter was established the trade only paid 2|d. and 3d. 
per lb. In the season 1894-5, however, the syndicate could only 
distribute 3^d. per lb., owing, it is said, to the outside trade 
delivering mixed capers under the name of Roquevaire capers, 
and thus lowering the prices in the consuming markets. 

" Co-operative associations for the sale of capers have also been 
formed in other neighbouring localities. The syndicate of Cuges 
undertakes the preliminary maceration of the buds, which at 
Roquevaire is performed by the individuals ; the sifting is also 
done by machinery, although the results are not considered quite 
so satisfactory as when this operation is done by hand, but it con- 
stitutes a saving in the cost. Further, in distributing the money 
received from sales among its members, the Cuges association 
takes account only of the quantity of capers delivered, without 
reference to quality." 
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DXCVI.-ARTIPICIAL INDIOO. 

The Kew Report for 1880 contained (p. 49) a note by Professor 
Armstrong, P.R.S., on the then recent " discovery by Professor 
Baeyer, the successor of Liebig, at Munich, of a method of 
producing indigo artificially, which it is proposed to employ on a 
large scale (Patent No. 1177, 18th March, 1880)." The note con- 
cluded with the remark : — '* It is difficult to avoid the conclusion 
that artificial indigo will most seriously interfere with, even if it 
does not within very few years altogether displace, the natural 
article." 

Eighteen years have elapsed, and the prediction, if not imme- 
diately verified, is now much nearer resdisation. The stages in 
the artificial synthesis of a natural product follow an inevitable 
course. The first is to ascertain, however complex, its chemical 
composition. The next is to put it together from substances of 
simpler constitution. The first attempts, although successful, are 
cumbrous because success is mostly only attained by circuitous 
methods. It is not, therefore, at first, usually available for 
commercial purposes. But this is only a matter of time when 
once the problem has been shown to be theoretically capable of 
solution. The next step is to simplify the manufacturing processes, 
and this is inexorably pursued till the artificial product can be 
produced more cheaply than the natural one. 

In the case of indigo, this result is actually within sight. 

Such a result is the inevitable outcome of the application of 
scientific chemistry to the industrial arts. The world views it on 
the whole with equanimity, for if it displaces labour in one 
part, it gives increased employment in another. But it is 
not without its drawbacks. It substitutes the factory for the 
field, and makes for the congestion of the urban population which 
seems inseparable from an advanced civilisation. Moreover, the 
substitution of an artificial dye for a natural one has a defect of 
the same kind as the substitution of mechanical work for that of 
the hand. The artificial dyes have the defects of their qualities ; 
they are too good, i.«., too pure. Their use is apt to lack interest. 

16781—1375—5/98 Wt 90 D & S 29 

Digitized byLjOOQlC 



u 

Alizarine has now displaced madder in dyeing Turkey red. The 
results are not quite the same. Natural dyes are not absolutely 
pure, but more or less complex mixtures, and they yield in conse- 
quence in the hands of a skilful operator peculiar tones which are 
not easily realised, or, at any rate, without more trouble than 
cheapness will allow, from the artificial substitutes. The following 
note, which has been kindly supplied by Dr. Hugo MUller, F.R.S., 
shows that the natural dye may even have practical advantages. 
But it is to be feared that these are not beyond the art of the 
chemist to imitate. 

" It is now nearly 20 years ago that the synthetical production 
of indigo was first accomplished, and it was then generally 
believed that before long this remarkable achievement of organic 
chemistry would, as in the case of Alizarine, seriously affect the 
natural product and become of grave importance to the indigo 
planter ; but in this instance this expectation was not realized as 
anticipated. 

"The process being too complicated and costly it could not 
compete with the natural indigo, and, with the exception of a 
tentative application in cotton printing, the artificial indigo 
remained merely a landmark in the progress of scientific 
chemistry. 

" Nevertheless this discovery seems to have caused the indigo 
planters to bestir themselves and improve their methods of 
working, which in turn effected a considerable reduction of the 
price and a consequent increase of production. 

" Meanwhile, however, the chemists were not idle, and a steady 
progress in the improvement of the synthetical processes was 
made, so much so that at the beginning of last year the Badische 
Anilin and Soda Fabrik, Ludwigshafen, made the announcement 
that they were now able to compete with the natural indigo, by 
offering to the trade pure indigo-blue (Indigotine) at the price 
of 17s. per kilo., which is about the value of pure indigo-blue 
contained in commercial indigo. 

" Thus, notwithstanding the much reduced value of the natural 
indigo, the production of artificial indigo seems now once more 
to have assumed a threatening importance to the indigo grower, 
which will have in all probability to be reckoned with. 

" In an article published in the Ghemiker Zeitung last 
November, Sigismund Lang discusses this subject in a spirit 
evidently antagonistic to the artificial indigo, and points out that 
the price of 17^. per kilo, of the artificial indigo is still too high, 
inasmuch as the cost of pure indigo-blue contained in the leading 
sorts of commercial indigo varies from 12s, 6d. — 15s. 9d. — 16s. Gd, ; 
but, what is still more to the point, he calls attention to the 
importance of the 2 — 10 per cent, of indigo-red (Indirubin, Indi- 
purpurin) contained in the better class of natural indigo, and 
which is said to be absent in the artificial. It appears that the 
presence of this colouring matter is all-important in the vat 
dyeing, as it causes the proper fixing of the indigo-blue on the 
fibre. Without indigo-red the goods dyed in the vat hold the 
colouring matter in much less fast a manner, and this is in fact 
the reason why Java indigo, which contains little or no indigo-red, 
is altogether unsuitable for vat dyeing. 
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" It remains to be seea whether this absence of indigo-red In 
the artificial indigo will limit its application. 

"Meanwhile it ought to be mentioned that in some of the 
synthetical formations of indigo-blue a red colouring matter is 
obtained as a by product, which is supposed to be identical with 
the natural indigo-red, and if this is the case no doubt special 
attention will be given to this substance with the view of 
remedying the defect of the artificial indigo at present sent into 
the market. 

"The Badische Anilin and Soda Fabrik proposed to manu- 
facture during last year a quantity of indigo-blue, equal to 1,200 
chests of 125 kilos, each, whilst the annual export from Calcutta 
alone is estimated at 32,000 chests.'* 

The main source of supply of indigo is India. The Kew 
Bulletin for 1894 (pp. 322-3) contained a brief account of the 
historj' of the industry in that dependency, by Dr. George Watt, 
CLE. According to figures given by him, the total export from 
India in 1892-3 was of the value of 41,411,793 rupees, or about 
two-thirds of the value of the export of tea. According to the 
same authority the total area under the crop for all India might be 
estimated at about 1,400,000 acres. (Diet, Econom. Prod, of 
India, vol. iv., 1890, p. 422.) 



DXCVII.-GAMBIA BOTANIC STATION. 

The British Colony on the River Gambia {Colonial Office List, 
1898, pp. 119-120), consists of the Island of St. Mary, British 
Combo, Albreda, the Ceded Mile and McCarthy's Island, situated 
between the falls of Barriconda and Bathurst, and 153 miles from 
the latter. The total area of the Colony proper is about 69 square 
miles or about one-fourth the size of Middlesex. 

The principal productions are ground nuts, hides, beeswax, rice, 
cotton, maize, kous (Pennisetutn), palm kernels, india-rubber and 
native " pagns " or country cloths. A considerable entrep6t trade 
is done with the neighbouring French Settlements. Most of the 
exports (of the. value in 1896 of £116,981) go to France, while 
most of the imports (of the value in 1896 of £110,324) come from 
the United Kingdom. The climate is fairly healthy during the 
dry season. The mean temperature is 82°. The rainfall from 
June to October is usually very scanty, and there are pr^Jonged 
seasons of drought. The cool Harmattan winds blow from 
November to February. 

The agricultural resources of the Gambia have been discussed 
in the Kew Bulletin (1889, p. 142 ; 1890, p. 261 ; and 1892, p. 109); 
the meteorology for the years 1887-189 L in Kew Bulletin (1892, 
pp. 109-110); the cotton cultivation and the manufacture of the 
interesting "pagns" or native cloths in Kew Bulletin (1894, 
p. 191) ; the botany in Kew Bulletin (1891, p. 268, and 1892, 
p. 45) ; Gambia mahogany in Kew Bulletin (1890, p. 168) ; and the 
native medicines in K, B. (1893, p. 371). 

In 1894 the Administrator made application to the Secretary of 
State for the services of a Curator to take charge of a Botanic 
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Station proposed to be established at Kotu in British Combo. In 
March of that year, Mr. Walter Haydon, a member of the garden- 
ing staff at Kew, who had been Acting Curator of the Botanic 
Station at Lagos, was appointed to the post. Mr. Haydon has con- 
tinned in charge until the present time. 

The following extracts giving an account of the work carried 
on at the Gambia Botanic Garden, are taken from the Report of 
the Curator for the year ending 31st December, 1897. These 
afford an interesting record of the efforts made to establish new 
industries in the Colony. 

The Ccjrator to the Administrator of the Gambia. 

Botanic Station, Kotu, 
Sir, January 30, 1898. 

I HAVE the honour to submit my Report on the Botanic 
Station for the year ended 3l8t December, 1897. 

1. Mr. G. J. Thomas was appointed Acting Curator during my 
absence on leave. I left the Colony on the 11th May, 1897, and 
returned on the 5th November following. My absence, therefore, 
extended over a period of five months and twenty-four days. 

2. In the early part of the year a house was erected within the 
Botanic Gardens for the use of the Curator, who is now always 
resident on the Station. The house is in the centre of the Gardens 
and commands a view of all the ground under cultivation. 

3. A low cane fence has been erected around the house and the 
adjoining nursery for a distance of 72 feet from the building. 
This was necessary in order to divide this part of the Station from 
the public part and add to the privacy of the dwelling. 

4. The general work during the year has been devoted to 
making up nursery beds, sowing seeds, planting out, and digging 
up roots, especially those of the " Run " palm {Borassus flahelli- 
formi8\ which had taken possession of the land ; also in making 
paths around the house, keeping the ground free from weeds, and 
in carrying on the general business of the Station. 

5. Nearly all the large trees still standing within the Station 
ground were pruned. They were native forest trees when the 
Station was started and were damaged by bush fires. They now 
present a much healthier and more pleasing appearance. 

6. A palm tree (Ekieis guineensis) within the Gardens is very 
noticeable. It is growing out of the centre of a large Ficus 
Vogelil tree. The long trailing roots of the Ficus embrace the 
trunk of the palm, and in time it will form a large tree. This 
specimen has also been pruned, and as it is in a prominent 
position its peculiarities can easily be observed. 

Roads. 

7. All the roads have been kept in good condition. They 
would, however, be greatly improved by putting stone on them. 
There is a bed of rock passing close to the surface of the ground 
a few minutes' walk from the Station. By means of blasting, 
enough stone could be obtained to cover the whole of the roads in 
\he Station. This would be a great improvement. At present 
the roads are formed simply of earth thrown out of the drains 
on each side and may at any time be washed away by heavy 
rains. 
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NURSBRIBR. 

8. A new nursery has been established close to the house where 
young plants are grown until large enough to be transplanted into 
their permanent places. They are protected from the sun by 
means of shading made of fronds of the oil palm. The leaves 
are supported by stakes fixed firmly in the ground and raised to 
a height of three feet. The frond's are then placed on the top 
and held in position by being tied down, while long bamboos on 
the top keep them from being blown away. The soil in the 
nursery is the best in the Station and is being improved from time 
to time by the addition of decayed leaves and manure. At present 
manure is obtained with difficulty, as in the absence of a cart it 
has all to be brought in by wheelbarrows. 

Nearly all the decayed tree stumps have now been taken up, 
also a very large number of the " Run " palms. An experiment 
to get rid of the latter by means of sulphuric acid was successful 
as far as it went, but after all grubbing up the roots is the most 
effective, though necessarily a slow process. I am glad to say the 
number of palms infesting the ground is gradually becoming less. 
The stems when cut down are burned, and the ashes distributed 
over the ground as manure. All the fruit borne by the female 
trees is €ut before it ripens to avoid the seed falling down and 
growing. 

Plants Rbcbivbd. 

9. Two wardian cases and a box of plants were brought out 
from the Royal Gardens, Kew, on my return to the Colony. The 
plants in the wardian cases arrived in splendid condition, but a 
few of those in the box suffered and have since died. The plants 

n the box were decorative and ornamental plants. Those in the 
wardian cases were all of value as economic plants. These have 
since been potted into small powder kegs which answer the 
purpose very well. We have not the usual bamboo pots to put 
them into. The plants are looking healthy and growing well. 
There were also plants of Gastilloa elasticciy the Central American 
rubber. These have been put into a nursery bed where they are 
growing well. When the next rains come they will be trans- 
planted to more suitable places. Most of the decorative plants are 
flourishing. The fuchsias and geraniums will make a good 
display in front of the house as decorative plants. 

The wardian cases will be painted and sent back to Kew with 
living plants during the coming year. 



Wells. 

10. A new well was sunk by the Colonial Engineer during the 
year, near the nurserj'. This will greatly reduce the labour of 
watering the plants in this locality. Sometimes, however, the 
water has failed, and the plants have suffered. I would suggest 
that this well be deepened. The old well, which has been hero 
since the station was commenced, fell in during the rainy season. 
It has since been repaired and sunk deeper and now yields a good 
supply of water. The well at the bottom of the grounds should 
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also be deepened and built up. A water tank for holding rainwater 
IS urgently needed for the supply of good drinking water for the 
house. Good water is essential in the tropics. Often the water 
here is practically unfit for use. 

Fences and Outhouses. 

11. The wire fence erected around the Station in 1895, is keeping 
in good condition. It is as strong now as when first erected. 
The posts are of the Run palm, and, so far, are free from the attacks 
of white ants. The gates and gate-posts were painted and tarred 
before the rains. 

The outhouses of cane and grass have suffered badly from the 
ravages of the white ants, and will require rebuilding. This 
should be done as early as possible as the ants are destroying the 
tools, seeds, &c.» stored in these buildings. 

Economic Plants. 

12. Liberian Goffee. — The two large trees near the main entrance 
gates have flowered and give signs of yielding a large crop of 
cherries. The trees are perhaps too tall to be good specimen 
plants. They are at least 10 feet high. One yielded last year 
about 3 lbs. of coffee berries as a maiden crop. The young coffee 
plants, which are distributed amongst the bananas, are looking 
strong and healthy. These were again attacked by insects, but 
with constant syringing they have become cleared of their 
enemies. The crop of berries gathered last year was sown in a bed 
in the nursery before I went on leave, but apparently failed to 
produce plants. I have now planted more seed so as to have 
young plants before the coming rains. 

13. Kola (Cola acuminatu), — The plants left in the nursery 
were transplanted into their permanent places during the rainy 
season. 

14. Cotton, — There has been a fairly good crop of cotton picked 
from the plants grown last year. It is of good quality, with a 
long staple. 

15. Jute {Corchorus olitorius). — The seed of this plant was 
again sown and better results were gained than on the previous 
occasion. The ground was prepared and seed sown on the north 
side of the station, in a rather swampy situation. It was started 
this year two months earlier. The fibre produced was a very fair 
sample for a first trial. We shall be able to produce a much 
larger and finer crop next season. The plant to be successful 
here must be sown at the commencement of the rains, say the 
first week in July. It must have all the rain it can get while it 
is growing, and the seed must be sown thinly, or the plants will 
fail through not having sufficient room to grow. 

The following notes were taken on the crop which produced 
the sample of fibre submitted to the Dundee Jute Growers' Asso- 
ciation. 

The area of land sown was about a quarter of an acre. The 
seed was sown on June 13. Cutting the plants was begun on 
October 11. Retting the stems took twenty days. The number 
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of plants cut from the area sown was 2,800. These weighed when 
dried 22 lbs., and the amount of cleaned fibre obtained was 
8 lbs. 

The following report has been received from the Dundee Jute 
Growers' Association on a sample of jute grown and prepared at 
this station : — 

Jute from the Gambia Colony. 

Dundee, December 21, 1897. 
Dear Sir, 

I HAVE now to advise that the sample of jute from the 
Gambia Colony which was returned to you yesterday may be 
said to have been seen by the whole trade here, by whom it has 
been examined with much interest. 

The sample does not have the high colour of the best jute from 
India, but it is similar in that respect to jute which is received in 
large quantity from that country. 

The fibre is good, possessing strength and good spinning 
quality. It has been very well prepared, is free from ** blacks " 
(small pieces of bark sometimes left adhering to the fibre from 
want of thoroughness in preparing) and it has a good glossy 
fibre. The sample may be classed as medium quality of jute and 
quite merchantable. 

The root end has not been cut off, nor what is known as 
** crop " at the other end been removed, no doubt in order to show 
the full extent of the growth as far as possible. Jute of the quality 
of this sample when prepared for market should be free from 
root and crop. It will be seen that if so treated the sample 
would not yield more than two feet length of fibre. 

Except for the short length, there is no fault to find with the 
sample in comparison with jute from India of the quality with 
which it would be classed. 

It is understood that the short length of the sample is owing to 
late planting and an exceptionally dry season. Taking these 
circumstances into consideration, the sample gives great promise 
that jute growing in the Gambia Colony will prove a practical 
success. It may be mentioned that the jute crop of this season 
now arriving from India is a very large one, and that the prices 
are exceptionally low ; but if with favourable conditions jute of 
the quality of the sample from Gambia can be produced, with 
length of fibre nearly equal to the Indian growth, there is a large 
future before it. 

Taking one year with another, the values realised for the Indian 
crop have been sufficient to induce a constantly extending 
cultivation in that country. 

You would receive along with the sample a small portion taken 
from a bale of Indian jute which has been sent to show the length 
of jute of this season's crop. 

Apart from the fact that a better price per ton is realised for 
jute of a long growth, the bulk of produce from the land is 
materially affected thereby — a most important factor in the result 
to the producer. 
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It may be hoped that the trials now being made will prove that 
jute growing in Africa will fulfill all the conditions of commercial 
success. 

Yours truly, 
(Signed) Geo. C. Kbillbr, 
Secretary. 

16. Beniseed (Sesamum indicum), — Two acres of land were 
placed under cultivation during the last rainy season with seed 
of this plant. It has grown exceedingly well. Seeds have been 
distributed to the headmen in British and Foreign Combo, but so 
far I have not heard whether the seed was utilised. The return 
of the crop grown on two acres at the Station from 85 lbs. of seed 
was 784 lbs., being nearly tenfold. There is said to be a ready 
demand for beniseed, and if grown in large quantities there 
would be a profitable return. The land was first ploughed by 
the oxen, then the seed sown broadcast and harrowed in. The 
crop was cut just before the seed vessels burst, and the plants 
were tied in bundles and placed on Run leaves to dry in an 
upright position. The seed was caught as it was expelled from 
the capsules. By shaking the bundles the seed is readily 
removed. The dry stems are then packed into a heap, and 
burned, so that the ash may be i*etumed to the land as manure. 

17. Indigo (Indigo/era tinctoria), — Seeds of this were sown 
during last season ; the plants were smaller than usual owing to 
the dry weather. A large quantity of seed was given away to the 
natives, who grow this plant for their own use. No attempt has 
yet been made to extract indigo for European markets. 

18. Kous-kous {Pennisetum typhoideum). — A large quantity was 
grown during the past season. The yield far surpassed that of 
last year. The area planted was four acres. The produce is used 
for feeding the animals employed at the Station. The land was 
ploughed and the seed sown broadcast in August last. The 
amount of seed sown was one bushel, weighing 56 lbs., and the 
crop gathered was 56^ bushels, weighing 64 lbs. per bushel. 
The total weight of the crop was 3,616 lbs., or 1 ton 12 cwts. 32 lbs. 
This will be sufficient to last the animals employed here until the 
end of the current year. When I proceeded to England I took a 
small quantity of this grain with me, with a view to finding out 
whether there was any market for it. I was informed by the 
manager of Messrs. Spiller & Baker, the largest grain importers 
in South Wales, that the com was imported into England, and 
used principally for feedinsr poultry, the market price then 
(September) being three shillings per bushel. Possibly a trade 
with Europe could be carried on with this grain. 

Rubber. 

19. There are four different species of rubber-producing plants 
growing in the station. The most common species are the native 
rubbers {Landolphia owariensis and L. flirridd). These abound 
on the Gambia, but owing to the ruthless manner in which the 
trees are tapped, it is feared they will soon disappear. 
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20. Uevea brasiliensis (Para rubber). — ^A few plants of this are 
at the station, but they do not appear to be growing very well, 
owing to the long dry season. 

21. Castilloa eloAtica (Central American rubber). — Several plants 
were brought out by me as already mentioned from Kew. They 
are now growing well, and are about two feet high. These plants 
are said to grow well in a deep warm soil, composed of loam and 
sandy clay ; a dry or rainy climate seems equally suitable, but a 
high and equal temperature, which does not sink below 60° F. at 
any time is essential. 

22. Manihot Glaziotni yields the rubber known in commerce 
by the name of Ceara rubber. This plant grows well in the 
Colony. The only difficulty up to the present has been to 
procure the rubber from the tree. The sample of rubber collected 
from a tree growing at the station is free from impurity, but 
though small, it is quite large enough to show that the method of 
collecting I have practised is the correct one and the one which 
should be impressed on the local rubber collectors. The plant is 
very hardy, and will grow almost anywhere. Its healthy 
appearance in this Colony shows that it may prove of great 
value. 

Fruits. 

23. The large orange trees in and around the station have 
borne an average crop of fruit this year. The flavour is very 
good. The young plants put out during the last rains are growing 
well. A large number of young plants in the nursery beds will 
be available for distribution during the coming rains. Some of 
the two-year old plants will be grafted with scions from the plants 
brought out from England. These are the Tangerine orange. 
The original orange plants brought out from Kew have been 
planted in tubs, and are growing well. They will eventually be 
transplanted into their permanent places. 

24. There are many plants of the West Indian lime growing in 
nursery beds. These will be ready for transplanting during the 
rainy season. 

25. Cashew (Anacardium occidentale). — The trees planted three 
years ago yielded a good crop of fruit during the year. They are 
looking very healthy, and are in full bloom again. The fruit is 
welcome, as it is in season when there is no other fruit in the 
local market. 

26. Avocado Pear {Persea gratissima), — There are a number of 
young plants in permanent places. They are looking healthy, and 
appear to be growing well. The original tree is again crowded 
with good-sized fruits. 

27. Water-lemon (Passiflora laurifolia), — Twenty-four plants 
were raised from seed and planted out. One plant only has done 
well, but this, I hope, will soon begin to fruit. Cuttings have 
been successfully rooted. 

28. Sour Sop (^Amma muHcata), — One plant is growing and 
looking exceedingly healthy. 

29. Pine- Apple (Ananas sativa). — The suckers of the Queen 
pine-apple brought from England in 1896 and planted inside the 
compound are looking well : some are showing fruit. There is 
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a considerable difference to be observed between these and the 
almost wild plants obtained from Sierra Leone. 

30. Bananas. — The best sort of banana is that known here as 
the Grand Canary banana (Mtuia Carendtshii), originally from 
China. It is dwarf-growing, seldom exceeding five feet in height. 
It yields large bunches of fruit of good quality. Several bunches 
of fruit have been produced during the year, most of which have 
been sold to persons residing in Bathurst, who are glad to be able 
to purchase bananas at a reasonable cost. The local varieties are 
steadily improving under cultivation, both in flavour and size, but 
so far, they cannot be compared to the Chinese banana. 

31. Plantains (Musa paradisiacal), — These are doing well and 
are looking healthy. Fruit has been sold during the year. 

Cattle. 

32. Two extra bullocks were purchased. The animals are in 
good condition and do useful work. They ai-e chiefly employed 
in ploughing, and are able to perform this work during nearly the 
whole of the dry season as well as during fine weather in the 
rainy season. Should a cart be added to the Station, these animals 
will be able to do all the hauling that is required. At present 
this has to be done by means of wheelbarrows and baskets. 

Ploughs. 

33. A new plough was purchased, and an exhibition of 
ploughing was given before the native Chiefs in Bathurst during 
the Jubilee festivals. 

Need for Irrigation. 

34. It will be noticed that most of the crops produced here are 
from annuals. This is due to the long periods of drought to 
which the Colony is subjected every year. It would be impossible 
to grow other plants without irrigation. At present, if an experi- 
ment is tried during the rainy season and is unsuccessful, a whole 
year is lost because there is not suflBcient water available for 
another experiment to be made during the dry months of the year. 
Again, some crops do not require so much water as falls during 
the rains, and yet they cannot be brought to perfection after the 
rains have ceased owing to the entire absence of moisture. Hence 
such plants require to be planted at the end of the rains to 
prevent their becoming mere leafage without fruit. With irriga- 
tion I believe nearly every plant suitable for the tropics could be 
grown, either at this Station or within the Colony. But with 
nearly eight months of drought very few plants can be expected 
to thrive. This question of irrigation deserves to be taken up by 
the Government. 

Fire Belt. 

35. A tract of ground, 15 feet wide, has been cleared all round 
the station in case of bush fires. This precaution is very necessary-, 
as the bush is often set on fire by the natives. 
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Seasons. 

36. There was practically no rain for seven months this year, 
and the rainy season was shorter and the rainfall lighter than for 
the past five years. 

The following is the record of the rainfall for 1897 : — 



January 


.. nil. 


February 


„ 


March 


... yy 


April 


• • 1» 


May 


.. 0-12 


June ' ... 


.. 1-65 


July 


.. 8-11 


August 


.. 10-27 


September 


.. 11-84 


October 


.. 1-49 


November 


.. 0-13 


December 


... nil. 


Total for the year 


.. 33-61 inches 



The Harmattan set in during the first week in December. It 
did some slight damage to the plants in the station. 

37. The receipts for seeds, plants, fruits, etc., sold during the 
year were £14 9s. 2d. 

(Signed) WALTER Haydon. 
Curator. 



DXOVIII.-NBW METHOD OP DRYING VANILLA 

PODS. 

In the Kew Bulletin (1896, p. 224) a note appeared giving a 
brief account of a method of drying vanilla pods by means of 
chloride of lime in course of trial at the French island of Reunion. 
Puller particulars are now to hand in a report from Her Majesty's 
Consul, addressed to the Marquess of Salisbury (F.O. No. 1^65, 
Annual Series, 1897) : — 

Explanatory Notes as to the Drying of Va^iilla by Chloride of 

Calcium. 

The object aimed at in the treatment of vanilla, is to endow it 
with keeping properties, and at the same time to develop the 
perfume which has not yet come into being at the moment of 
cropping. 

Pods of the best quality should be perfectly smooth, and 
without excrescences or holes. The longer the pods, and the 
more perfumed they are, without acidity, the more valuable is 
the vanilla. 

The success of the treatment of vanilla depends upon the 
care bestowed upon it, and especially upon the state of maturity 
of the pods. 
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If the vanilla is picked too green, its treatment will be difficnlt 
and its keeping qualities doubtful, the pods will be thin and poor 
after drying, whilst the perfume will not be properly brought out, 
and what there is will be lacking in quality. 

If plucked when too ripe, the treatment will be easy, it will be 
of good size and highly perfumed, but it will split and thus lose 
much of its commercial value. 

On a well-ventilated and properly exposed plantation, the pods 
are ripe when the lower part begins to turn yellowish. 

The treatment by chloride of calcium, CaCls, as indeed do all 
the other methods of treatment, oonsists of several operations : — 

1. Stoppage of vegetation. 

2. First drying and colouring. 

3. Drying. 

4. Watching. 

1. The process of drying in a stove by means of hot water is 
the one resorted to. On the day of the cropping, or the next day 
at latest, the pods are put to dry by heat in tin cases of the 
following dimensions :— ()'220 millimetres by 0'220 metres by 
0*350 metres. Old petroleum oil tins are generally used for the 
purpose. The size may be slightly altered, but the width and 
breadth of the box should not be too large, as the vanilla in the 
centre should be subjected to 'the same heat as that which is 
nearest to the sides of the box. ' Otherwise the treatment of the 
pods in the centre would not be assimilated to that of those at 
the sides, and the resultant colouring would be slightly different. 

These boxes are fitted with lids closing on the outside of the 
box. They are lined with wool carefully arranged along the 
bottom and up the sides, and a little over the top of the sides. 

The vanilla pods are placed on end close enough to secure 
pressure without damage by rubbing ; a horizontal layer is placed 
on top of these, the woollen covering is folded over all and the 
lid put on. 

The boxes thus aiTanged are put into the halves of wine 
barrels and hot water emptied into the barrels up to the lid of the 
boxes, care being taken that no water gets into the boxes. In 
order to prevent the sudden cooling of the hot water, the barrel is 
covered with a piece of sacking. It is left thus covered during 
one night. 

2. Next morning the pods are withdrawn and exposed in the 
air for some time to dry ; then for two or three days they are 
kept under woollen coverings in full sunlight. 

For this operation low wooden boxes are used, a single layer of 
pods being placed in the bottom and covered with a woollen 
cloth. The boxes are placed in sunlight on trestles to prevent 
contact with the more or less moist earth. After this operation 
the colouring of all the pods will be uniform if the drying by hot 
water has been properly done. 

Now is the moment to proceed to the drying operation. 

3. The old methods of preparation, drying in the open air upon 
screens in an airy sHuation, or in hot-air stoves, in which the heat 
is constantly renewed, result in a loss of perfume and at the same 
time require a large amount of hand labour. These drawbacks 
are avoided by drying in closed vessels by means of chloride of 
calcium, CaCl2. 
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This operation is carried on in boxes of galvanised iron with a 
hinged door and closing on an indiarubber edging to ensure air- 
tightness. A drawing of the form and dimensions of the box as 
used by the Cr6dit Poncier Colonial is given below : — 




AWDIA RUBBER EDCm. 



Each box has eleven drawers or trays ; the bottom and the 
sixth drawer are for the vessels containing chloride of calcinm, 
the others are for holding the vanilla ; in the former are placed 
18 kilos, of chloride of calcium, and in the latter 45 kilos, of vanilla. 

The vanilla is laid upon wooden hurdle-shaped frames resting 
upon little brackets rivetted into the sides of the box. The tray 
can thus be drawn out in order to arrange the vanilla properly. 
Several layers are placed on each tray. 

The trays should not be made of resinous or strong-smelling 
woodSy as vanilla absorbs and retains odours it comes in contact 
with ; the hurdling is made of split rattans. 

The vessels containing chloride of calcium should be double 
bottomed, the inner one being perforated to allow of the escape of 
the liquid chloride of calcium. Each time the case is opened the 
chloride vessels should be looked to, and the chloride renewed or 
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added to as necessary. When the trays are filled with vanilla, 
and the chloride vessels are in their places, the door is closed and 
should fit perfectly into the doorjamb. To be quite sure that the 
boxes are hermetically closed all rivets in the box should be 
soldered beforehand. 

Every two or three days the vanilla is carefully examined, and 
any pods showing moisture are taken out and put aside to be 
sunned and prepared by themselves in a special box, where they 
are all collected. 

In from 25 to 30 days the vanilla will have reached the 
required degree of dryness. Practice will show the exact moment 
when they should be withdrawn. 

Vanilla insufficiently dry will not keep and breeds small 
worms ; vanilla over-dried keeps well, but it is not supple, it is 
called " broken " (brisee) and has less commercial value. 

4. After leaving the box, the vanilla is placed for several days 
on small frames in a covered and well-ventilated place, then it is 
removed and shut up in tin boxes, each holding from 15 to 20 kilos, 
of vanilla. 

There it remains for several weeks, being examined every 
two or three days and any showing traces of mildew is carefully 
wiped. 

When it is thought that the vanilla has reached perfection 
(rendue k point) and its perfume well developed, the cleaning of 
the vanilla is taken in hand in order to remove the dust and the 
germs of mildew which may adhere to it. Vanilla which is 
not subjected to this process is dull in colour and does not 
keen ^vell 

25 to 30 litres of water at about 60° Cent. (140° Fahr.) are 
emptied into a perfectly clean receptacle and 15 to 20 kilos, of 
vanilla are thrown into it and vigorously stirred up Jn the water 
by hand. 

The pods are withdrawn, lightly ^^iped and put to dry in the 
shade. In a few days when the pods are dry, they are sorted and 
classed according to length and quality, and made up in bundles. 
All these operations must be conducted with the greatest care. 
The bundles are placed in tin boxes with covers. Each box 
contains only vanilla of the same length and quality, and holds 
from 4 to 5 kilos, each. 

Vanilla should never be sent away immediately after dealing 
with it. It must be watched for at least a month to be quite sure 
that it will keep during a sea voyage. 

During the time it is being watched the boxes should be 
examined twice a week, and every pod showing the least trace of 
moisture should be withdrawn. 

The mildewed pods are worked up by various processes and 
sold as quite inferior vanilla. 



DXCII-DATE PRODUCTION IN BUSSORAH. 

Notes on the cultivation of the Date palm in South Australia 
appeared in the Kew Bulletin (1895, pp. 161-2), and in Antigua 
(1896, pp. 26-28). An extract from a Report on the Trade 
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of the Eerman Consular biatrict, Persian Beluchistan (F. 0., 1896, 
Annual Series, No. 1671), with particulars of the growth of 
date palms in that region, was published in the K, B, (1896, 
pp. 222-223). 

The following interesting <* Memorandum on the Bussorah Date 
Season of 1897," prepared by Consul L. A. Forbes (F. 0., 1898, 
Miscellaneous Series, No. 448), furnishes important information 
respecting one of the principal sources whence the dates of 
commerce are obtained : — 

Considering the popularity of the fruit of the Date palm {Ptmnix 
daciylifera\ particularly among the juvenile portion of all classes 
in the United Kingdom, it is somewhat surprising how few even of 
those who have received education possess any knowledge as to 
the places from which the sweet and wholesome date is exported. 
The popular idea is generally found to be represented by a solitary 
palm tree near a well, or by a score of such trees in an oasis of 
the desert, but seldom, if ever, does it coinprehend millions of 
acres along the banks of a magnificent river covered like a dense 
forest with countless palm trees. When it is considered that the 
palm tree and its products can be utilised for many more than a 
hundred different purposes by the natives of the countries where 
it thrives, it will be readily perceived how valuable must be the 
land which grows them, and how valuable must be the industry 
and trade connected with its culture and the export of its fruit. 

The largest export of dates in the world takes place from 
Bussorah (Turkish Arabia), situated some 70 miles up the River 
Shutt-el-Arab, which is the river formed by the combined waters 
of the rivers Tigris and Euphrates ; other ports which compete 
with it in this respect are Maskat, on the western shore of the 
Gulf of Oman, Tangier, and some ports of Tunis. 

The date season in Bussorah begins, according to the earliness 
or lateness of the crop, in the early or middle part of September, 
and lasts six or eight weeks. The crop was ready for packing 
this year about the usual time, viz., the middle of September. 

The price is usually fixed at a meeting of the growers and 
buyers. This meeting or conference is generally held as soon as 
the dates are ready for packing, but this year it was considerably 
postponed with a vie^' to obtaining reasonable terms with the 
owners of the dates by showing them that exporters were in no 
huiry, and were not eager to obtain dates at very high prices. 
Nevertheless, the smaller shippers and some even of the leading 
exporters in their great anxiety to secure their requirements and 
commence packing paid high prices for their dates. The first 
prices demanded were 340 shamis* (about £20) for " Hellawib " 
(the best packing date) ; 280 shamis (about £16 9s.) for 
" khedrawis " (the second quality) ; and 180 shamis (about 
£10 12«.) for "sayers" (the inferior description) per 1 kara of 
2,000 okest (about 50 cwts.). These prices, however, do not repre- 
sent the limit of rise, for 400, 300, and 200 shamis (about £23 lOs., 
£17 13s., and £11 15s. respectively) are said to have been given 
for the three qualities respectively. 

* 17 shamis are equal to about £1 sterling, 
j 1 oke equal to about 2f lbs. avoiidupoia. 
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These high prices, it is feared, must result in loss to some 
shippers, for it is said that a lai^e quantity of dates of last year 
still remains unsold in London and elsewhere. To maintain 
prices at a level necessary to obviate great loss it has been thought 
advisable to institute a combination in London, without which it 
is believed that prices would have descended disastrously low 
without sales being effected, owing to the flooding of the market 
by this year's importations of dates. The packing of the dates 
and the departures of the steamers were also delayed for the 
purpose of clearing last season's unsold stock in London and 
America, as well as for the object above alluded to, but buyers 
would seem not to have come forward, so that the stock has been 
little reduced. 

The British firms engaged in the date trade would seem to 
make a great mistake in establishing combinations to maintain 
prices at a high figure instead of using their endeavours to push 
the retail sale of dates. People who are in need of dried fruits 
will certainly regard the relative prices of the different sorts, and, 
therefore, to artificially keep up the price of dates would not seem 
to be the best method of improving the trade in the long run, 
although it may have been successful for one or two seasons. It 
would appear that the direction in which improvement should be 
sought is by pushing the retail sale, and by taking into greater 
consideration the local changes which have taken place in regard 
to the increase of native packers, the attitude of the native 
growers and practices which were suitable and advantageous years 
ago, but of which altered circumstances may demand their partial 
or total abandonment, and the substitution of others more 
beneficial to the British exporting firms. 

The quality of dates this season is said to have been exception- 
ally good, although the quantity was somewhat less tlum last 
season, owing to excessive heat about the time the crop was 
entering into the ripening stage which caused the fruit to dry up 
and fall. Some gaidens were also affected by blight, which caused 
much fruit to drop off before being matured. It is said that 
about 750,000 cases of ^ cwt. each were shipped from Bussorafa 
for London, New York, and other places. Maskat is said to have 
exported 60,000 cases. Besides the shipment of dates in boxes a 
large quantity is exported in baskets to India audits dependencies. 
These dates are generally of the inferior qualities and are trans- 
ported in native sailing craft. 

It would seem that the packers of dates were more or less 
obliged to ship as many cases as they possibly could, seeing that 
there were at the beginning of the season l,Oi()0,000 empty boxes 
which had been paid for, the smaller packers not being in a posi- 
tion to be able to hold over empty paid-for boxes to the next 
season ; and seeing also that confiiderable advances of money had 
been made to packers who were thus enabled to pack more dates 
than their own limited capital, without such advances, would 
have permitted them to pack ; large advances to the growers 
against their dates when ready for packing had also been made. 
It must also be observed that packers had incurred sundry not 
inconsiderable expenses in the erection of packing sheds, and 
were presumably induced to make these preparations for packing 
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as many dates as possible by the comparatively fair prices which 
were obtained last year for the first arrivals of dates in London, 
while they seemed either to forget, or fail to take into considera- 
tion, the considerable quantity remaining unsold from* last year's 
shipments. So eager and impetuous were some of the minor 
native shippers to obtain as many dates as they could that, it is 
related, they have parted with their wives' jewellery even in 
their hot haste to secure as much profit as possible. But looking 
at the state of the date market in London, which has already 
been adverted to above, there would seem to be very little 
room for doubt that many will rei)ent their rash and ill-judged 
speculation. 

It may be generally said that the culture of the date palm in 
the Turkish province of Bussorah has steadily increased since 
the packing of dates in boxes for export to the United Kingdom 
and America was started, which is about 15 years ago. In the 
year 1896 the greater part of the country was inundated by 
unprecedented floods, in which it is reported over a million date 
palms were destroyed ; these trees, it is believed, have been all 
replaced by young ones, but still it will take 6 to 10 years before 
the latter produce fruit in any quantity. The high prices which 
are now obtained by the growers for their dates have rendered 
the possession of date gardens most valuable property, and the 
culture of the date palm receives from the Arabs great care, 
attention, and expenditure of capital in manuring and irrigation, 
which is not the case with land under any other form of produce. 

It may be interesting to note that one of the uses to which the 
date has been applied is the manufacture of vinegar. A company 
was formed for the purpose, but there is no information available 
as to its success or otherwise. It seems, however, to have affected 
no a)>preciable difference in the demand for dates. 

Until France imposed a prohibitive duty, dates in baskets used 
to be imported into that country for distilling purposes. At 
present she imports an inconsiderable amount of dates. 

It might be worth while giving the date a trial for making 
whisky, as "arak," the cheap native liquor of the country, is dis- 
tilled exclusively from dates. 

Lastly, it may be observed that the date business of Bussorah 
does not possess very bright prospects, although British capital 
employed in it has shown, and may show this year, good returns ; 
nevertheless, there are circumstances connected with it, briefly 
touched upon in this memorandum, which demand the considera- 
tion of the British firms, and which may detrimentally and per- 
manently influence their share in it. 

The consumption of dates seems to have been on the decline, 
for which there may be many reasons, but perhaps it may be 
primarily ascribed to other dried fruits, such as currants, raisins, 
and figs, being procurable at a cheaper rate, and it would therefore 
seem to be a mistake to bolster up the price of dates by combi- 
nations which will certainly not tend to augment the demand for 
them. The large annual shipments serve only to glut the market, 
while no signs of an increasing demand are apparent. The 
demand for dates must be dependent to a very considerable 
extent on the supply and price of other dried fruits, and it has 
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been said that a total failure of the Bussorah crop would not raise 
the price of dates 25 per <;ent. if other dried fruits were an 
average crop. On the other hand the expenses connected with 
buying, packing, and shipping the dates to England are so large 
that, imless a certain price is obtained for them, loss must ensue. 

The native growers for the last two years have demanded and 
received much higher prices for their dates, and they will be 
likely to hold out in future for equally high, if not higher, prices, 
on one pretext or another. Combinations of packers to limit the 
price to be paid for the dates, or to limit the number of boxes to 
be shipped, or to abandon the custom of giving advances to the 
growers, seem to be impotent in effecting any good owing to the 
unreliableness and untrustworthiness of some of their number. 
The practice of making considerable advances to smaJl packers, 
who are thus enabled to swell the shipments far beyond the 
requirements of the market, should be kept within very narrow 
limits, if not abolished altogether. As a final observation, it may 
be said that probably the best thing for the date business in 
Bussorah, as regards the interests of the British firms, would be 
if the small packers were to suffer a severe blow which would 
drive them to an abandonment of it. 



DO-BEBHUDA ARROWROOT. 

A summary of information respecting the important arrowroot 
industry carried on in the island of St. Vincent was published 
in the Kew Bulletin (1893, pp. 191-204: and p. 360). Queensland 
and Grenada arrowroots were discussed in the same volume 
(pp. 331-333), and South Australia arrowroot two years later 
Ikew Biilletiriy 1895, pp. 100-101). 

Hitherto no authentic account had been available of the inter- 
esting arrowroot industry carried on in Bermuda. This colony 
does not export a large quantity (about 500 to 700 kegs yearly), 
but it is'always admitted that the produce is of the finest quality. 
The prices, in 1893, ranged from 2s. 2d. to 1«. M. per pound, while 
good St. Vincent only fetched 3|d. to 6d. per pound. At the 
present time St. Vincent arrowroot has fallen still lower, and 
some sorts are unsaleable at almost any price. 

It is evident that one reason for the superior character of 
Bermuda arrowroot is the scrupulous care taken in every state 
of the manufacture. Added to this, the water is extremely pure. 
The only particulars obtainable of the industry are contained in 
the Report of tlie Commissioner of Agriculture^ U.S.A., for the 
years 1881-1882, p. 226. As they may be of service to many 
colonies where arrowroot is cultivated, they are reproduced 
below : — 

• "The island of Bermuda has the reputation of producing 
superior arrowroot. The mode of culture adopted is very similar 
to that practised in the culture of the common potato. The 
ground is well manured and ploughed deep. It is then harrowed 
and laid out in drills about 6 inches in depth and 3 feet apart. 
In these drills the roots are set about 8 inches apart, covered 
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with the plough, and the surface smoothed by harrowing. The 
plants require a whole year to mature, and economical planters 
set the drills somewhat wider apart and introduce an intermediate 
row of the potato, the crop of which is ready for removal before 
it can injure the arrowroot crop. Sometimes Indian com is 
planted in these alternate rows, which is cut for forage while 
green ; if allowed to mature the main crop would be impaired 
by it. 

"The mode of preparing the fecula from the roots greatly 
influences its value, and the superiority of the Bermuda article is 
attributed to the extreme care and cleanliness exercised in the 
processes of manufacture. 

" The roots, after being collected, are washed and their outer 
skin completely removed. This process has to be performed with 
great nicety, for the cuticle contains a resinous matter which 
imparts colour and a disagreeable flavour to the starch which no 
subsequent treatment can remove. After this process the roots 
are again carefully washed and then crushed between powerful 
rollers, which reduces the whole mass into a pulp ; this is thrown 
into large perforated cylinders, where it ia agitated by revolving 
wooden paddles, while u stream of pure water carries off the 
fecula from the fibres and parenchyma of the pulp and discharges 
it, in the form of milk, through the perforated bottom of the 
cylinder, from whence it is conveyed in pipes and passed 
through fine muslin strainers into large reservoirs, where it is 
allowed to settle and the supernatant water drawn off. 

" After being repeatedly washed, it is allowed to settle for some 
time, when the surface is skimmed with palette knives of 
German silver, in order to remove any slightly discoloured 
particles which may appear on the top, retaining only the 
lower, purer, and denser portion for drying for market. 

" The rollers and cylinders are made of brass and copper, so as 
to preserve the purity of the material. 

"The drying is conducted with equal care and cleanliness. 
The substance is spread in fiat copper pans and immediately 
covered with white gauze co exclude dust and insects. These 
pans are placed on rollers and run under glass-covered sheds when 
there is any danger from rains or dews. When thoroughly dry 
it is packed with German-silver shovels into new barrels"; these 
are first lined with paper, which is gummed with arrowroot paste. 

" The barrels are exported on the decks of vessels under cover ; 
if placed in the hold the arrowroot might be tainted by the 
effluvia of other freight. Such are the processes employed and 
the care bestowed in the preparation of arrowroot in Bermuda." 



DCI.-PAMINE PLANTS IN ZULULAND. 

The following correspondence communicated to Kew by the 
Secretary of State for the Colonies affords an interesting account 
of wild plants chat were utilised as a main source of food sup- 
ply by the natives of Zululand during a recent period of 
scarcity. None of the plants appear to possess any special merit 
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beyond the fact that they withstand prolonged drought, are 
accessible and have no marked deleterious properties. The 
principal parts used are the leaves boiled and eaten as a spinach. 
There are numerous berries, and a few bulbs and roots. 



Colonial Office to Royal Gardens, Kbw. 

Sir, Downing Street, November 25, 1897. 

I AM directed by the Secretary of State for the Colonies to 
transmit to you, for your information, the accompanying copy of 
a despatch from the Governor of Zululand, enclosing a list of 
food plants eaten by the natives, which formed the main source 
of food supply during the recent period of scarcity. 

I am, &c., 

(Signed) FRED. Graham. 
The Director, 
* Royal Gardens, Kew. 

The Hon. Sir Walter Hbly-Hutchinson to (Colonial 

Of]?'icb. 

Government House, Pietermaritzburg, 
Sir, Natal, October 27, 1897. 

The scarcity of food in Zululand, due to drought, and to 
the ravages of locusts, in 1896, was particularly severe in the 
Ubombo District. Owing to the remoteness of the district, and 
to the presence of the Tsetse fly on a part of the route thither, 
the difficulties in the way of transport were great, and the 
demand for " relief " mealies (maize) exceeded the supply which 
it was possible to provide. Notwithstanding, although there 
was a good deal of suffering, there was not, so far as is known, 
a single death from starvation. Leave was given to the natives 
to kill all the game they could, but the main source of their food 
supply appears to have teen the seeds, fruits, leaves, and roots of 
the plants which grow wild in the bush. I have had specimens 
of these plants collected, and (as far as has been possible) identi- 
fied by Mr. Medley Wood, A.L.S., the Curator of the Durban 
Botanic Garden. The list which I enclose may be of interest 
to the authorities at Kew. 

A Natal colonist of long experience, to whom I mentioned this 
matter, said to me : " So long as there is rain enough for the 
wild salads and spinaches to grow, the natives, although they 
may suffer from want of food, will never actually starve." 
It is to be feared, however, that under such circumstances there 
must always be a large increase in infant mortality. 

I have, &c., 
(Signed) Walter Hbly-Hutchinson. 

The Eight Honourable 
Joseph Chamberlain, M.P., 
&c., Ac, &c. 
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(Enclosure). 

Specimbxs op Plants and Fruits used by Natives op the 

Ubombo District in Zululand as Food During 

Times op Scarcity. 



Na 


Zuln Name. 


Botanioal Identification. 


Remarks. 


1 


loena 


Aloe Cooperi, Baker . . 


The inside of the stalk is 
scooped out and cooked 


2 


Umkwapa 


StrychnoB Geriardi, 


The inside of this fruit, 






iV. JS. Br, 


without the seeds, is 
roasted. 


3 


Umganu 


Sderocarya caffra, St^nd. 


The fruit of this tree is 
made inio beer. Pulp 
also eaten in Natal. 


4 


Iflisiiiibi 


Cncurbitacea 


The leaves are cooked as a 
spinach with other herbs. 


5 


Idedelanyati 


Leucas sp 


Leaves used as a spinach. 


6 


Umhlonyana 


Leucas glabrata, Br. ... 


Leaves used as a spinach. 


7 


lainongwe 


Hypoxia filif ormis, 


The roots of this plant arc 






Bakrr, 


boiled and eaten. 


8 


Izibo 


Nymphffia stellata, 


A water lily. The tuber 






Willd. 


is boiled for a short time. 
Also eaten by Natal 
natives. 


9 


Matandana 


Niebubria nervosa, 


The fruit of thiR plant is 






ITochjft, 


eaten. 


10 


Jgegetyhamh 


Cephalandra 


Fruit eaten. 


11 


Iloba 


Scilla, probably S. lance- 
aefol a, Baker. 


The bulb is cooked. 


12 


Umqokolo 


Aberia caffra, Hk. and 
Burr, 


A thorny tree ; fruit eaten. 


13 


McavusaDa 


A tree, the berries of 








which are eaten. 


14 


Intaogamaoa 


Commelina sp 


A plant; leaves eaten. 


15 


Isankantifhana ... 


Opbiogloefium capensc, 


A small plant ; leaves 






eaten. 


16 


Iviyo 


Vangneria infansta, 


A small tree ; fruit eaten. 






Biirch, 


Also eaten in Natal by 
natives and colonists. 


17 


Umpela 


StrychnoB (?) 


The berries of tree eaten. 


18 


Uguguvama 


Lantana ealviaefolia, 


A small plant, the berries 
of which are eaten. 






Jacq. 


19 


Amattmduluka ... 


Ximenia caffra, Sond.... 


A tree ; the fruit eaten. 
Seeds contain oil. 


20 


Untshimgu 


Cucurbitaoea 


A creeper; the leaves 
make a spinach. 


21 


Matsana 


Aizoon oanariense, Linn. 


A small plant ; leaves 
eaten. 


22 


Isihlaza 


Celosia trigyna, Linn.... 


Leaves and flowers eaten. 


23 


Umpema 





The same, I think, as 
No. 18. 


24 


Habelebela 


Sarooetemma yiminale. 


Stems and fruit eaten. 






B.Br. 


Commonly eaten by na- 
tive women and children 
in Natal. 


25 


Ugwapa 


Riocreuxia torulosa, 

Bene, 
Cncumis sp 


Small plant ; leaves eaten. 


26 


iBendelendtya ... 


A creeper ; fruit eaten. 


27 


iBankuntana 


OpbiogloBsum reticula- 
tnm, Limi. 


Small plant, leaves eaten. 


28 


Izabaxaba 


Solannm nigrum, Linv. 


Leaves eaten, also berries. 
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Specimens of Plakts and Fruits — continued. 



No. 




Botanical Identifioation. 


Remarks. 


28 


Bis 


8onchasoleraoeu8, l/inn. 


Leaves eaten, bXho berries. 


29 


Izintondo 


Argyrolobium margin- 


A small plant ; the roots 








eaten both cooked and 
uncooked. 


30 


Utehwalabenyoni 


Cacnrbitaoea 


A creeper; leaves eaten. 


31 


Ibig^ioaua 


Ghenopodinm ambros- 

ioides, Linn, 
Trichilia dregeana, E, M. 


Leaves cooked and eater. 


32 


Umknhlo 


A large tree ; fruit eaten. 
Seeds contain oil, which 








is used occasionally by 








natives in Natal. 


33 


Ubukobe 


Leguminous plant, in- 


A small plant ; roots cooked 






determinable 


and eaten. 


34 


Umsobe 


(Not in Box) 


Berries of plant eaten. 


35 


Makukutwana . . 





A creeper ; leaves eaten as 

spinach. 
A tree, the berries from 


36 


Umgxele 


Bbretia hottentotica, 






Burch, 


which are eaten. 


37 


UmbiUbili 


Lycium acutif olium . . . 


A small plant ; the leaves 
eaten. 



(Initd.) W. H. H., 

October 29, 1897. 



DOII-HISCELLANEOUS NOTES- 

The Director has been appointed a Royal Commiaeioner 
for the Paris Exhibition of 1900. 



Mr. William Henry Johnson, a member of the gardening 
of the Royal Gardens, and formerly in the employ of the 
Marquess of Salisbury at Hatfield House, has been appointed, by 
the Secretary of State for the Colonies on the recommendation of 
Kew, Acting Curator of the Botanic Station at Aburi during the 
absence on leaved of the Curator, Mr. C. H. Humphries, from 
the Colony. Mr. Johnson left for the Gold Coast on the 
19th January last. 



Sir George King.— The posts of Superintendent of the Royal 
Botanic Gardens, Calcutta, and of the Government Cinchona 
Plantations at Mungpoo, were vacated, on February 28, by 
Brigade-Surgeon Lieut.-Colonel Sir George King, K.C.I.E., F.R.S., 
who had held them since 1871. He had previously been 
advanced in the Order of the Indian Empire in the New Year's 
Gazette. 

The success and brilliancy of Sir George King's administration 
of his arduous and difficult posts has commanded equal adinira- 
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tion in India and at home. He has practically remodelled the 
landscape effects of the famous Gardens under his charge. He 
rebuilt the Herbarium building on lines somewhat similar to 
those adopted at Kew, and, by his personal indefatigable energy, 
made it one of the great botanical collections of the world. He 
loyally supported Sir Joseph Hooker in the preparation of his 
vast undertaking, the Flora of British India^ by the copious 
supply of specimens, drawings, and other material. On Ms own 
account he initiated the splendid series of the Annals of the 
Royal Botanic Gardens^ Calcutta, which supplements the FUyra 
by fuller descriptions and life-size figures. Seven volumes have 
been issued by the Grovernment of Bengal, whose enlightened 
support Sir George King has never failed to enjoy. 

^ In his admininistration of the Cinchona Plantations, Sir Gteorge 
King has had to overcome great technical difficulties before he 
was able to realize the original design of the Government to 
supply the people of India, on a self-supporting basiSi with 
quinine at a nominal cost. This was finally effected in 1893, and 
a dose of five grains of quinine can now be purchased at every 
local post office for a pice, or about a farthing. 

The following extract from Sir George King^s Annual Report 
for 1892-3 describes this momentous event in his own words : — 

" Sale of quinine at post-offices. — The chief event of the year 
has been the organization of the system by which quinine, 
made up in doses of five grains, is offered for sale at most of the 
post-offices within the Province of Bengal. Each dose is made up 
in a neat closed paper envelope, and is sold for one pice. Each 
packet carries the royal arms as a guarantee of genuineness, 
together with brief instructions in the vernacular. To encourage 
the post-office officials to push the sale of these packets, a small 
commission is allowed, and considerable facility is offered for 
replenishing of stocks by post-masters ; the parcel-rates for trans- 
mission, however, bear rather heavily on the scheme, and I trust 
some means of lightening them may soon be found. When the 
scheme was suggested last year, it very soon became obvious that 
one of the first conditions of success would be to find some means 
of making up the packets by which adulteration and loss from 
pilfering and careless weighment might be reduced to a minimum. 
It was therefore decided by Government to make this matter over 
to the Jail Department. The quinine is therefore made over from 
the &ctory to that department in bulk, and by prison labour it is 
sub-divided into pice packets, 1,400 of which go to each avoirdupois 
pound. The Jail Department distributes these packets to the 
post-masters, and collects the proceeds of the sales at the various 
post-offices. A dose of pure quinine is by this means put within 
the reach of any person within the province who has a pice to 
buy it with. Thus at last, after thirty years of effort, has the end 
been attained which the Government set before itself when the 
growth of the medic^ cinchonas was begun in British India. 
That end was thus expressed in an early Government resolution 
on the subject : — * To put the only medicine that is of any use in 
the cure of the commonest and most fatal of Indian diseases within 
the reach of the poorest.' " 
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The following extract from the Indian Forester (vol. xx., p. 81) 
gives the result for the first year : — 

" A few months ago, we published a short account of the new 
arrangements by which quinine is sold at post-offices in Bengal, 
the Central Provinces and elsewhere, in small packets at 1 pice 
each. Our readers may be interested in the following figures, 
showing the value of sales during 1893 : — 

Rs. 
January 189 



February ... 

March 

April 

May 

June 

July 

August 
September ... 
October 
November ... 
December ... 



Total Rs. 



177 

207 

330 

523 

872 

1,305 

3,399 

1,9901 

3,045| 

4,262 

3,402 

19,702 



" The number of packets actually sold was 1,446,900, which is 
not bad for the first year, and shows that the new scheme has 
' caught on ' and bids fair to be a great success.'^ 

This result could not have been achieved without the " fusel 
oil process of manufacturing quinine," of which the history is 
given in the Kew Bulletin for 1890, pp. 31-34. This was devised 
by Mr. C. H. Wood, formerly Quinologist lo the Government 
of Bengal, with the aid and information obtained by Sir George 
King during a visit to Holland in 1887. The processes formerly 
in use in India, now in great measure superseded, are described 
in Sir George King's ^^ Manual of Cinchona Cultivation in 
/ndta"(1876). 

A scheme for a botanical survey of India was promulgated by 
its Government, February 26, 1891, and Sir George King received 
the official title of its " Director." In this capacity he commenced 
in 1893 the publication of " Records of the Botanical Survey of 
Indian Of this, eight numbers have at present been issued. 

Sir George King has been succeeded in his various functions by 
Stjrgbon-Major D. Prain, M.B., F.L.S., F.R.S.E., a dis- 
tinguished Indian botanist, who for some years has assisted him as 
Curator of the Calcutta Herbarium. 

In 1888, Sir George King was entrusted by the Government of 
the Straits Settlements, with the approval of the Secretary of State 
for the Colonies, with the preparation of a " Flora of the Straits 
Settlements and Malay Peninsula''' He has published from time 
to time in the journal of the Asiatic Society of Bengal successive 
papers, ten in all, entitled " Materials," for this important work. 
It is to be hoped that Sir George King's enforced leisure may 
enable him to complete it in a definitive form. 



Digitized by 



Google 



St 

^he post of Government Botanist and Director of Cinchona 
Plantations to the Madras Government was rendered vacant by 
the death of Mr. I^awson in 1896. 

It has now been decided by the Government of India to separate 
the two appointments. Mr. W. M. Standbn has been confirmed 
in that of Manager of the Cinchona Plantations for five years. 
That of Government Botanist has not as yet been filled up, 
Dr. Bourne, the Professor of Biology at the Presidency College, 
having acted in the meantime. The Herbarium and Botanical 
Library have been transferred to the custody of the Superintendent 
of the Government Central Museum, Madras. 



By the death of Professor Thomas Kirk^ on March 8, after 
. a short illness, Australasia has lost another distinguished botanist. 
Of Scotch extraction, Professor Kirk spent the greater part of a 
long life in New Zealand. For some time he held the position of 
Chief Conservator of State Forests to the Government of New 
Zealand. His Forest Flora of New Zealand (1889) is a classical 
work which will always maintain his reputation as a botanist, and 
remain as a splendid record of his official services. Latterly 
Professor Kirk has been occupied with a revision of Sir Joseph 
Hooker's Ha^idbook of the New Zealand Flora^ in which would 
have been incorporated the results of further research on native 
New Zealand plants since its publication in 1867. For this 
purpose Professor Kirk was in constant communication with 
Kew, where the types described by Sir Joseph Hooker are 
preserved. Unhappily he has left it little more than half finished. 
A letter received from Professor Kirk, dated February 17, did not 
reach Kew till after the news of his death. But it conveyed no 
intimation of failing health. 



Mr. Frederick Enos Willey, Curator of the Botanic Station 
at Sierra Leone, died January 18. The Governor, Sir Frederick 
Cardew, writing under date January 22, to the Secretary of State 
for the Colonies, recorded his appreciation of the services 
rendered to the Colony by Mr. Willey in the following terms : — 

Extract from letter from Governor of Sierra Leone to Colonial 
Office, dated January 22, 1898. 

"I cannot speak too highly of the valuable services which 
Mr. Willey has rendered to this Colony, not only as regards the 
Botanical Gardens, the creation of which is due entirely to his 
skill, ability, and energy, but also in promoting an interest in 
agriculture and gardening on the part of the community, and 
I fear that he met with his death in the furtherance of this end, 
for at the time he contracted the fever he was engaged in 
inspecting farms in order that prizes might be awarded for the 
best cultivated ones at the approaching Agricultural Exhibition. 

" Mr. Willey was a conscientious and good officer, and devoted 
to his work,'* 
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An Account of the station (with a plan) was given in the ^ew 
Bulletin of last year (pp. 303-317.) 

Mr. Willey's death was totally unexpected. The most recent 
news of him and his work is contained in the following letter to 
a member of the Kew staff from Mr. Louis (dentil, whose appoint- 
ment as Agricultural Expert to the Qovernment of the Congo 
Free State was recorded in the Kew Bulletin for last year 
(p. 333) :— 

On board 8.s, ^^ Coomassie/* 
October 22, 1897. 
On the 20th of this month at 8 o^clock a.m., the Sierra Leone 
chain of hills appeared in sight. What a difference between the 
arrival on the West Coast of Africa and the Canary Islandfl 1 In 
Africa it is marvellously beautiful and the vegetation runs down 
to the very sea ; in Grand Canary a few green spots (Banana 
cultivations), houses flat-roofed, and hills of volcanic sterility. 
Our ship anchored about a mile from the shore, and after the 
sanitary visit of a native doctor, the ship was invaded by crowds 
of black men. About 80 were engaged by the captain in order to 
work the cargo out of the ship at the Congo. Other natives came 
on board by small boats and did their best to get passengers to 
have a run on shore. Still, by playing with feet and elbows I 
managed to find a suitable place in a small boat with a young 
native of Sierra Leone, who promised to pilot me through 
Freetown. Before arrival, I" had carefully read the October 
number of the Kew Bulletin^ and knew that if I could reach 
Pademba Road, I would not be long before finding the Curator's 
house at the station. Funny are the impressions a man gets when 
setting foot for the first time on the black continent. Some of 
the natives are lying down lazily, others going on slowly with a 
big basket or a pot on their head, others comfortably carried in a 
hammock. The roads and the streets are not paved nor asphalted 
but covered with a nice verdure where a species of little sheep 
feeds. You meet black people dressed in the last European 
fashion, some others in variegated colours, and others again a la 
Monsieur Adam. Arriving in Pademba Road, I inquired at a 
bazaar shop where I could find the Botanic Garden, and immedi- 
ately the shopkeeper showed me a church close to the gate of the 
garden. I reached the gate (a fine one) and followed a splendid 
main path bordered with beds planted with Crotons, Acalyphas, 
Amaryllis, Roses, Cannas, &c. A man was cutting the graas in 
the lawn with a machine I I am in the Botanic Garden, no doubt 
about it. I go on, the Kew Bulletin plan in hand, and find a fine 
house before me. Silence reigns everywhere. I must say it was 
about 11.30 a.m. Mr. Willey do I shout ; no answer. Mr. Willey 
I again shout a little more loudly, and directly an answer comes 
from the first landing. A nigger arrives and shows me the way 
up. I find myself in a spacious room lighted by over a dozen 
large windows. Willey is there in good health. What a splendid 
view from the house I Willey saw the ship coming to the 
harbour, but he was not sure if I would be there. While tiJking 
of Kew, its of&cial and gardener friends, I am sponging my poor 
head to oool it. There we lunch with good appetites, and I eat 
ior the first time the unripe fruit of Carica Papaya as a vegetable. 
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In taste, colour and appearance it does not differ much from the 
vegetable marrow. After that we agree to facilitate digestion by 
a walk through the garden. As f^ as I know, and from what I 
have seen there is not much in Sierra Leone as regards gardens, 
and I was surprised to find such a beautiful one as Willey's. 
What captivates the attention of an European visitor is to find 
there in flower the majority of our favourite garden plants such 
as dahlias, roses, cannas, zinnias, fuchsias, besides African species : 
musas, coffeas, Gocos nudfera^ Garica^ &c., and also the favourites 
of our continental glasshouses: Allamanda^ Bougainvillea^ 
Bussellia juncea^ Tecoma stanSy Thunhergia erecta^ Poinsettia^ 
Lantanay Acalyphay Crotoriy &c. Here is a list of plants I saw in 
flower in the Botanic Oarden ; I am taking them as they occur 
in my pocket book : Tabemcemontana coronaria^ Pancratium f 
IpofTUBa Qiuiinoclity Salvia cocdneay Solanum Melongenay 
Tecoma stansy Vinca rosea and F. rosea-albay Datura stuiveolensy 
Z>. chloranthay Impatiens^ Jasminum Samhacy Lantana horricUij 
Meyenia erectay Ixora Fraseriy Acacia famesianay Amaranthus 
(different ones). Acacia Catechu. Clitoria temateay Aristolochia 
elegansy Capsicum annuumy Bixa Orellanay Barleria (the 
same as I had in 17a, at Kew, fl. pale blu^, Bryophyllum 
calycinumy Ixora mxiximxiy Hibiscus vitifoliusy Oloriosa superbay 
Thevetia neriifoliay Hippeastriim equ^trCy Melia sempervirensy 
Addanthera cequinoctialiSy Atlam^nda Hendersoni and A. 
7ieriifoliay Alstonia macrophyUay Clerodendron fallacy Abroma 
augustay Begonia sp.y any amount of Cassias {floriday FistuUiy 
alatay occidentaliSy glaucay alba)y Sesbatiia grandifloray Poinseitia 
jmlcherrimay Nerium Oleander (splendid), Spathodea campanu- 
lata, Psoralea pinnatay Petiveria alUaceay Bauhinia megalandray 
B. variegata, Cannas, roses, Ccesalpinia pulcherrimay Plumbago 
capensis alba. In the tank : IfymphceaLotus and N, stellata. 

There is a plant, a Lantana with spines (horrida ?), a species 
from the Cape, which makes a pretty border about one or two feet 
high and covered with flowers. I saw also several wonderful 
specimens of the Cashew-nut trees {Anacardium occidentale)giYing 
plenty of shade and at the base of which Willey has established a 
fernery composed of wild species. A few orchids are also placed 
on the trees. I noticed also a tree about 65 feet high, covered with 
bright scarlet flowers {Spathodea campanulata). Amongst other 
really remarkable trees in the garden were the rain tree {Calliandra 
8a)nan)y Melia Azadirachtay two giant specimens of Adansonia 
digitatay Poinciana regiay Achras Sapotay the Jack-fruit {Arto- 
carpus integHfolia ; in fact, it was a fine lesson to me, that visit to 
one of the West African Botanic Stations. The nursery especially 
interested me with its peculiar way of shading either with an 
interplanting of banana trees or by roof of dried palm leaves, 
about three feet from the ground. I saw there many of the Kew 
seeds given to Mr. Willey on his last return germinating freely, 
also thousands and thousands of Kickxia africanay and at least 
20,000 Coffea liberica. What a beautiful tree is the Sierra Leone 
coffee (Coffea stenoj)hylla)y with its bushy appearance, small leaves 
and pretty berries. Willey showed me a plant of Manihot Qlcmovii 
which had been sown twenty months ago, and has reached in 
such a short time twenty feet in height ; what a very great amount 
of rain does that colony get. Along the beautiful walks laid out 
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with BO much care there are holes four and five feet deep made by 
the heavy rains. Even the bridges built over the stream have 
suffered. 

Excuse my adding that while I landed on a dreadfully hot day, 
which made me perspire like a ship fireman, I had the opportunity 
to see the Sierra Leoneeses (female) in their pure beauty. What 
a beautiful colour of skin they have ; it is not black, but a pale 
brown chocolate. 

The captain of the " Coomassie " advised he would leave Sierra 
Leone at 3 p.m., so that Willey and I took the way down to the 
harbour in time to catch her. Along the street at the front of the 
houses any amount of strong plants of Acahjpha, 

Now we are going at full speed towards Boma, about 1,600 miles 
from Sierra Leone, without making any other calls on the way. 
The distance between Antwerp and Boma is 5,000 nautical miles. 
If we reach the Congo on the 30th we shall be glad. 

Believe me, &c., 

(Signed) LOUIS GeNTIL. 

Boma, November 2, 1897. 
At last I Everything is done, all is settled 1 The " Coomassie " 
arrived at Banana on Friday last at 2 p.m. It anchored there 
until the next day, 6 p.m. We arrived at Boma at 3 p.m. The 
authorities there gave me a bed and a pair of covers. The following 
day was a Bank holiday and so was the Monday, so that tired and 
suffering from the action of that wonderful sun I was lying down 
nearly all the day long. To-day I had to present myself to the 
General Secretary, who introduced me to the Governor. Both 
were charming men. After many questions about my studies 
both at home and abroad, they decided to give me the direction of 
the principal, healthiest and most extended coffee and cocoa 
cultivation of the Free State — I mean the equator. So that next 
Thursday I shall leave Boma in order to reach Equateurville about 
the middle of December. From Boma I travel by steamer to 
Matadi ; from Matadi to the river I'lnkissi by railway (?) From 
rinkissi to Leopoldville six or seven days' walking. From 
Leopoldville to Equateurville (my future residence) by steamer. 
Beside my own boy I have six men to carry my luggage and four 
men for the bed, stores, canteen, water, &c. Next December 
I shall be under a vertical sun. As I promised you, my next 
letter will give you my impressions of two months of super- 
intendence of the Government Plantations at the equator. 

The banks of the Congo from Matadi to Boma are beautiful, I 
may say, just as nice as the Sierra Leone coast, but here at Boma 
it is very poor indeed. 

Believe me, &c., 

(Signed) LouiS Gbntil. 



Botanical Magazine for February.— All the plants figured are in 
cultivation at Kew. Richardia elliottiana was raised from South 
African seeds by Mr. Knight, gardener to Captain Elliott, of 
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Famboro' Park, Hants, in 1886 (not 1896, as misprinted in the 
Botanical Magazine). The Kew plant was obtained from Messrs. 
James Yeitch & Sons, of Chelsea, in 1894. It has bright golden- 
yellow spathes. Paphiopedilum ckamherlainianum^ a Sumatran 
species, is well known under the name of GypHpedium chamber', 
Imnianumy and was introduced by Messrs. Sander & Co. Daphne 
hlagayana^ native of the Carinthian Alps, has very fragrant, 
nearly white, flowers, which are produced in March. It was, 
brought into cultivation by Messrs. Veitch about 20 years ago. 
Dasystachys D^nmiapsis, a liliaceous plant from South-east Tropical 
Africa, was brought to Kew by the late Mr. John Buchanan, in 
1892. The small, white flowers are borne in a dense raceme. 
Anemone vemalis is allied to the British A, Pulsatilla. The plant 
flgured was collected in Switzerland by Mrs. Thiselton-Dyer, 
in 1895. 



Aeport on Economic Resources of West Indies. — ^As stated in the 
Keiv Bulletin for last year (p. 339), the Secretary of State for 
the Colonies expressed the wish that the Memorandum on 
the " Agricultural Hesources and , Requirements of British Guiana 
and the West India Islands," wnich was appended to the report 
of the West India Royal Commission, should be issued in a more 
convenient form. It has accordingly been issued as an additional 
volume to the Kew Bulletin^ with the following prefatory note 
by the Director : — 

** The West Indies possess a large extentiof fertile soil, as well as 
a varied and favoured climate. No part of the earth's surface 
seems destined by Nature for a happier prosperity. That con- 
dition is, unhappily, not realized. Their condition is far from 
flourishing. Occupying an area nearly as large as that of the 
British I^les, little more than 2 per cent, of it is cultivated at all, 
and only 7 per cent, of that which admits of cultivation. Yet 
they are capable of producing every kind of tropical produce, 
and in the temperate countries of the New World possess a ready 
and ample market. For at least a hundred years past no effort 
has been wanting on the part of the home Government to supply 
them with plants from all parts of the world which would form 
the foundation of cultural industries. 

** To examine the causes of their present distress, Her Majesty 
the Queen was pleased, in December, 1896, to appoint a Commission 
of Enquiry, composed of men of exceptional ability and experience. 
With the assent of the Lords of the Treasury and of the First 
Commissioner of Her Majesty's Works and Public Buildings, the 
Assistant-Director of the Royal Gardens, Kew, was attached to the 
Commission as * Expert Adviser in Botanical and Agricultural 
questions.' The Commission proceeded to the West Indies in 
January of last year, and issued its report in the following 
autumn* 

" To this report the document reprinted in the present volume 
was added as an appendix. It was drawn up by the Assistant-* 
Director for the use of the Conunisaion. Dr. Morris's residence' 
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in the West Indies, his repeated visits to them, and his intimate 
knowledge of their conditions, have enabled him to produce an 
account as accurate as it is impartial of their natural and economic 
resources, which is certainly more complete than anything hitherto 
available. Why the West Indian Colonies have failed to reach 
success, and in what direction the path to it lies in the future, can 
be readily understood by anyone who will take the trouble to read 
these pages. 

'^At the conclusion of their report the Commissioners bear 
testimony to their value in the following terms : — 

" * We have had in the course of this report to refer frequently 
to the very interesting and valuable survey supplied by Dr. Morris 
of the agricultura] resources and requirements of the Colonies 
visited by us, which forms Appendix A. in this volume. Dr. 
Morris* presence with the Commission has been of great 
advantage to us ; no adviser could have been assigned better 
qualified, both by general and local knowledge, to assist and 
inform us in regard to botanical and agricultural questions. 
The Report which he has prepared bears witness to the closeness 
of his study of these questions, and the assiduity with which he 
has collaborated throughout the course of our inquiry to further 
the purposes of the Commission.' " 

"The Secretary of State for the Colonies having desired 
that this Appendix should be issued in a more accessible 
and convenient form, it was eventually decided that this should 
be done in connection with the Kew Bulktiriy the pages of which 
contain a large mass of information cognate with the subjects 
enquired into by the Commission. 

** The opportunity has been taken to carefully revise it. Under 
each Colony a brief account has been added within brackets of its 
botanical organisation, as well as lists of books and papers which 
may be consulted for further information. 

W. T. T. D. 

Kew, January, 1898." 



Work from Jodrell Laboratory. — During the current session of 
the Royal Society the following communications have been 
made to it relating to work carried on in the Jodrell Laboratory : — 

November 18, 1897. 
Note on the Influence of very Low Temperatures on the 
Germinative Power of Seeds. By Horace T. Brown, F.R.S., and 
P. Escombe, B.Sc., F.L.S. {Proc. iJ.6^. vol. 62, pp. 16(W). 

Seeds of 12 species were subjected for 110 hours to the 
temperature of liquid air ( - 183° C. to - 192° C), and afterwards 
allowed to germinate side by side with seeds which had not been 
so treated. Perfect plants developed in both cases, similar in all 
respects. Since no metabolic changes are possible at these low 
temperatures, the authors conclude that there are none in resting 
seeds, although these still retain potentiality of life. 
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On SpenceiHteSj a new Qenns of LycopodisBceons Cones from 
the Coal-measures, fonnded on the Lepidodendron Spencerl of 
WiUiamson. By D. H. Scott, M.A., Ph.D., F.R.S., Hon. Keeper 
of the Jodrell Laboratory, Royal Gardens, Kew (Proc. B.8. 
vol. 62, pp. 166^). 

The sporophylls are of peltate form, consisting of a short 
cylindri(»d pediqel, expanding into a relatively large lamina. 
The sporangia are approximately spherical bodies ; unlike those 
of LepidostrobuSy they are quite free from the pedicel, and are 
attached by a narrow base to the upper surface of the lamina, 
where it begins to expand. 



March 3, 1898. 

On the Depletion of the Endosperm of Hordeum vulgare during 
Germination, by Horace T. Brown, F.R.S., and F. Escombe, B.Sc., 
FX.S. {Proe. BJS., vol. 63, pp. 3—25). 

The authors investigated the relative roles of embryo and en- 
dosperm in the depletion of the latter during the germination of 
Hordeum vulgare var. diatichon. They came to the conclusion 
that there is no evidence of any vital activity in the amyliferous 
part of the endosperm during this process, but that some 
amylohydrolysis, and the principal part of the cytohydrolysis, is to 
be ascribed to that peripheral part of the endosperm known as 
the '* aleurone-layer." 

The embryo was shown to have marked amylohydrolytic, but 
very feeble cytohydrolytic power. 

It is suggested that one function of the " aleurone-layer " is to 
protect the lifeless amyliferous part of the endosperm against 
inimical external organisms. 

On Apogamy and the Development of Sporangia upon Fern 
Prothalli, by William Lang, M.B., B.Sc, Lecturer on Botany, 
Queen Margaret College, and ^'G. A. Clark," Scholar, Glasgow 
University {Proc. R,S.y vol. 63, pp. 56 — 61). 

Since the year 1874 it has been known that the prothalli of 
certain germs were capable of producing the fern-plant by 
vegetative growth, without the intervention of the sexual organs. 
To this phenomenon the name " apogamy " was given by De Bary. 
For the further study of this peculiar mode of development a 
series of cultures was commenced in the greenhouse attached to 
the Jodrell Laboratory, in November, 1895. The results, which 
have been described in full, in a paper communicated to the 
Royal Society, justify the expression of the belief that apogamy 
will be induced in many fern prothalli under suitable conditions 
of cultivation. All the eight species investigated became 
apogamous, and in the case of two of them (Scolopendrium vulgare^ 
Sm. and Nephrodium dilatatum Desv.) sporangia were produced 
on the prothallus. The conditions to which these prothalli were 
subjected were long cultivation, which was rendered possible by 
avoiding the access of water from above and exposure to direct 
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sanlight. The assumption of sporophytic characters was usually 
preceded by changes in the form and texture of the prothallus. 

The success of these cultures has led to an examination of 
prothalli grown in the pits of the Royal Gardens. These frequently 
attain a considerable size before bearing a >oung plant ; a number 
of prothalli in different pots were found to be apogamous, a single 
prothallus nbt unfrequently bearing a lai^e number of buds. 
Aspidium frondosum^ Lowe, may be specially mentioned, since 
in it the apogamous development of buds was clearly due to the 
culture not having been watered, since normal embryos were 
produced when this was done. 

It is possible that these facts may be found to possess a practical 
application in the cultivation of the rarer ferns. For, as the case 
just^mentioned showed, a single large prothallus may produce a 
number of buds, while it is exceptional for more than one normal 
embryo to be formed on a protiiallus. Further, by eliminating 
the sexual proces3 varieties may possibly be found to be trans- 
mitted more truly, although on this latter point the facts do not 
at present justify a definite conclusion. 



North Wing of Temperate House.— The contract for the erection of 
this building, which will complete the whole structure in accord- 
ance With the original design of Decimus Burton in 1860, was 
entrusted by the First Commissioner of Her Majesty's Works and 
Public Buildings to Messrs. Mackenzie and Moncur, of Edinburgh. 
It is hoped that it may be completed during the present year. It 
is proposed to devote it to Himalayan and cool temperate New 
Zealand plants. 
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DCIII -BOTANY OP ASHANTI EXPEDITION. 

Military operations seldom afford mneh opportunity for 
scientific research. The Ashanti expedition, "which left this 
conntry at the end of 1895, proved, however, an exception. 
Snrgeon-Captain H. A. Cummins, who had done some useful 
botanical work in India, volunteered for service in the hope 
of being able to obtain some collections from the interior. One 
of the medical staff having at the last moment been found 
physically unfit, the late Sir William Mackinnon, the Director- 
General of the Army Medical Department, appointed Surgeon- 
Captain Cummins on the recommendation of Kew. 

He succeeded, under considerable difBculties, in bringing back 
a collection of some 200 species, which included nine which 
were new, besides one new genus. The whole has been worked 
up by himself, at Kew, except the mosses which were determined 
by Professor Brotherus, of Helsingfors. 

An enumeration of the collection is given below. The 
following notes were drawn up by Surgeon-Captain Cummins on 
the physical and botanical characters of the country traversed by 
him : — 

The following information is taken from the notes which I 
made during the expedition. I travelled from Cape Coast Castle 
to the Moinsi Hills, which are 150 miles inland, and as I was 
stationed for three weeks at Assin Yan Kumassi, 58 miles from 
the coast, I was enabled during that time to collect specimens of 
the flora and obtain information about the country. 

I.— Physical Features. 

Extending from the coast line towards the interior the land is 
undulating as far as the river Prah (74 miles). The soil appears 
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to be composed chiefly of disintegrated granitic rock mixed with 
a large amount of vegetable matter, forming a loamy soil usually 
of a black colour, but sometimes reddish from an admixture of 
iron ore. From the Prah to the Moinsi Hills the undulations 
become more pronounced, the elevations alternating with tracts 
of low swampy ground until a height of 1,500 feet above the sea 
level is attained in the Moinsi Hills. From the coast to the river 
Prah rocks seldom appear above the surface of the ground, but 
beyond that river they are frequent, and the beds of streams are 
rocky with many boulders and much gravel and sand. 

The small river at Brafa Edru, which is situated at the foot of 
the Moinsi Hills, is said to contain alluvial gold, and the quartz 
in the neighbourhood appears to be auriferous. 

There is nothing very remarkable in the vegetation of the 
Moinsi Hills : it resembles that of the surrounding country. The 
hills have a local elevation of about 300 feet and probably consist 
of granite. The drainage of the general surface of the land is 
impeded by the undulating nature of the ground which obstructs 
the outflow, in some localities forming swamps into which 
sluggish streams discharge themselves. 

The river Prah at Prahsu is about 80 yards wide and has clear 
water and a rocky bed. In the dry season it is shallow and the 
current slow, but in the rainy time of year the water is said to 
rise 30 feet and to flow very swiftly. 



II.— Climate. 

There are two well marked seasons, the * wet ' and the ' dry.' 
The former begins in April and lasts until November, with an 
intermission in August and September ; the latter extends from 
December to March, during which period there are occasional 
tornados. In the forest region the climate is excessively damp 
during the whole year. The phenomena now to be described 
account for this humidity during the dry season : — 

An immense amount of watery vapour is exhaled from the 
leaves of the large forest trees during the bright sunshine, and 
soon after sunset this becomes condensed, owing to the fall of 
temperature, into a thick mist which extends over the whole forest 
region, and where * clearings' have been made reaches to the 
ground and becomes dispersed only when the sun is again high 
in the heavens. 

In addition to this, free drainage of the soil is hindered by 
the configuration of the country, and, consequently, the level of 
permanent saturation is very near the surface. Evaporation may 
be neglected as a factor in assisting in drying the land, as the 
thick vegetation impedes the circulation of air and is impenetrable 
to the sun's rays. Consequently all the atmosphere below the 
summits of the high trees remains at saturation point and is very 
slowly replaced by fresh air. The perpetual gloom and humidity 
in the forest favour the fermentation of dead vegetable matter 
which is so plentiful, and products of decomposition are rendered 
evident by the unpleasant smell which pervades the air. 

Judging by the nature of the diseases from which persons 
foreign to the country suffer while residing there, it is evident 
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that the soil forms a suitable nidus for the development of the 
malarial parasite : natives suffer, but to a less extent. 
The rainy season is the most unhealthy time of year, 

III.— Vegetation, 

Two very distinct regions exist which merge into each other, 

1. The so called ' bush.* 

2. The forest region. 

The * bush ' forms a belt along the coast for many miles varying 
in width from 3 to 25 miles. It consists of a dense undergrowth 
of erect, scandent and twining shrubs with comparatively few 
grasses, sedges and other herbaceous plants, the whole being matted 
together into an impenetrable thicket. Small trees occur at 
intervals, and a few miles from the coast huge cotton trees 
{Bombax huonopozense) appear. At Akeoful, 15 miles inland, 
forest trees become fairly numerous, increasing up to Mansu, 
42 miles inland, where the dense forest region commences. Clumps 
of bamboos grow to a great size and in large numbei'S wherever 
the ground is swampy. Villages are very numerous as far as 
Mansu, and each possesses a tract of cultivated land. The natives 
plant umbrageous trees, commonly figs, in and around every 
village for the benefit of the shade afforded by them. By the 
road-side hedges of Jatropha Gurcas, which possesses a copious 
white milky juice, are frequent. Strophanthus gratus and 
S, sarmentosus are common climbers with handsome flowers, 
as are also Ipomwa palmata and I, mvolucrata^ the former 
having conspicuous purple flowers. Passijlora fmtida, Gaasia 
(data, Amaranttfs spinosus and the prickly climber, Acacia 
pennata^ also occur. Myrianthus arhoresceris^Vi tree which possesses 
very large leaves, each of the six leaflets being over a foot long, is 
of not infrequent occurrence near Dunquah. Sedges and grasses 
are to be seen in small numbers. Many plants which are in 
abundance in the forest first make their appearance at Dunquah. 
The ponds from which drinking water is procured are frequently 
covered by Pistia Stratiotes ; this plant is said to have a purifying 
effect on the water. 

The forest region commences about Mansu and is said to extend 
to the Kong mountains. The trees are of great height (10()~200 
feet). Amongst them the cotton trees {Bombax) are remarkable 
and very numerous ; each has its smooth clean trunk free from 
epiphytes and climbers, which here find no foothold, and radiating 
from the base large buttress-roots. Far above the tops of the 
other trees the branches begin to come off and carry in the full 
sunshine the spreading foliage. The buttress-roots deserve further 
description ; there are generally five or six to each tree, and the 
part above ground varies in length from 3 to 12 feet ; in thickness 
they vary from :J^ to 4 inches at the borders, and when cut to the 
required size are used by the natives as doors for houses. 

Other trees of the forest belong to the following genera : — Cola, 
Sterciilia, Carapa, Eriodendroriy Monodoj^a, Acacia, Alhizzia, 
Pentaclet?ira,Lonchocarpic8y Kickxtay FicuSyMiisanga, Macaranga 
and Diospyros. 

The leaves of the trees form an almost uninterrupted layer of 
foliage which intercepts the sun's rays and causes a perpetual 
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f^loom beneath. The majority of the high trees are decidaonB, 
forming a marked contrast to the shrubs composing the under- 
growth, which are all evergreen. 

The undergrowth consists of various kinds of shrubs and 
scitamineous plants, aroids, and melastomaceous climbers. Vines 
and prickly scandent palms, forming lianes, in thickness from a 
thread to several inches, wind round each other in their struggle 
upwards towards the sun. 

To the north of the Prah the trees are more closely set, 
branching as a rule within 20 feet of the ground, and are covered 
by creepers which do not seem to impair their vitality. Epiphytic 
shrubs, ferns, and orchids are to be seen near the tops of the 
highest trees. Dracenas and palms are comparatively common in 
the undergrowth. 

When travelling through the forest many interesting and 
beautiful plants are seen. Crinum sanderianxim is one — ^a very 
handsome species, the flowers of which are white and fully four 
inches long. Hcemanthus multiflorns has a head of bright 
red flowers, and is very frequent. The small flower heads of 
Thonningia sanguinea appear above the ground like small red 
stars. Vanilla crenulata^ with purple and white flowers, hangs 
its long stems from the trees. Mmwdora tenuifolia has very 
peculiar flowers, coloured white and yellow, flecked with purple, 
resembling a large spider ; these flowers, although three inches in 
diameter and very numerous, are seen with difficulty owing to 
their resemblance to the surrounding foliage. In many places 
the ground may be covered with the fallen flowers of EHoden* 
dron anfractuosum^ which is a very lofty tree. A species of 
Rhaphidophora (described in the Kew Bulletin, 1897, p. 286) is a 
common climber, and it seems strange that it should not have 
been earlier noticed. Cephaelis pedunctdaris is a very common 
undershrub. Amongst other plants forming the undergrowth 
may be mentioned species of Oxyanthiis, Musscenday also 
Paullinia pinnata, Leea sambucina, Ancisfrophylltim opaaimy 
Calamus dee7*ratnsy Draccena a^'horea, Oouanin hmgipetaltty 
Selaginella scandens, Cardiospenmim cansscens, Heisteria sp,, 
Haronga panurulatay Oncoba echinatay species of Gyathulay 
Achyranthes and AeniUy Pipe?* umhdiatumy Dioscorea sp. and 
many others. 

Scitamineous plants are numerous. Species of Costus are 
frequent, and have large yellow or white flowers in a dense spike. 
Species of Phrynium^ Amomiimy Cannay Calathea, &c. occur. 

A few grasses were found, Panicum ovalifolhiniy Paspalum 
conjugatumy Centotheca lappaceay &c. Scleria BarteyH is an 
extensively climbing, very scabrous sedge. 

Ferns and mosses are fairly frequent. Among the ferns are 
Nephrolejris acutay Pteris hpinuliferay &c. 

The orchids were few and had inconspicuous flowers. The 
following may be mentioned : — Megaclinium falcatunty Poly- 
stachya ramulosay Polystachya affiniSy Listrostachys spp.y Ac. 
Several commelinaceous plants occurred, e,g.y Aneilema spp.^ 
Palisota prionostcwhySy a plant eight feet high, with purple 
flowers ; Pallia condensata is to be found from Mansu inland. 
The berries of this plant are of a intense metallic blue colour. 
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IV.— Agriculture. 

The system employed by the natives in the forest region is 
simple. The trees are cut down in the area selected for the 
' clearing ' and the trunks removed, if not too large and heavy, 
otherAvise they are left to rot on the ground. All the under- 
growth is then cleared away. The moist condition of the ground 
and foliage prevents the use of fire for this purpose. When the 
clearing has been satisfactorily accomplished the soil is lightly 
turned up and tubers, seeds, &c., are planted. The following are 
generally found in cultivation : — ^plantains, Indian com, pine 
apples, sugar cane, yams, beans, ochros {Ahelmoachus esculenti(s\ 
I»paw8, cassava, chillies, castor oil, ^^ apples, cotton, cocoa-nuts, 
oil palms. 

A distinction has been made locally between plantains and 
bananas ; the former never become soft when ripe and require 
cooking, while the latter can be eaten raw. 

Very little trouble is taken to keep the land clear of weeds, 
consequently numbers of small herbaceous plants spring up and 
cover the surface of the ground. 

Growth is extremely rapid in the rich soil. Ginger plants grew 
18 inches in three weeks in the * clearing' at Assin Yan 
Kumassi. 

v.— Economic Products. 

Plantains are largely grown, and form the principal food of 
the inhabitants. Indian com is extensively cultivated and grows 
freely. Sugar cane is grown in many of the villages. Pine 
apples are found all over the country in such a way as to lead 
persons who have travelled far inland to believe them indigenous. 
Cola, rubber and gum trees grow plentifully in the forest region, 
and are reported to be more numerous in the districts around 
Kumassi. Palms producing ' wine ' and oil are to be found in most 
* clearings ' ; the * wine ' is obtained after the tree has been felled, 
by applying heat to the summit, the heat causing it to exude from 
wounds made near the base. Oil is obtained from the fruits. 
The cocoa-nut grows as far north as Assin Yan Kumassi, and the 
bread-fruit tree at Prahsu. The Indian mango tree {Mangifera 
indicd) is cultivated, but does not appear to ripen fruit. The 
leaves, flowers and young branches are usually injured by ants 
and other insects. 

The cola nuts in the region of Assin Yan Kumassi are 
obtained from Cola acuminata^ R. Br. These trees are plentiful. 
The natives of this region obtain rubber from Kickxia africana. 
Spiral grooves are cut in the bark of the tree from which the 
rubber flows. This tree has a widespread reputation for 
yielding excellent rubber. Taherncemontana crassa yields, on 
incision of the bark or fruit, a copious supply of milky juice 
which gives good rubber ; it also grows at Assin Yan Kumassi. 

Gum exudes from the bark of many leguminous trees when 
wounded, and soon hardens on exposure to the air. 
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Trees producing valuable wood are in quantity : amongst 
them is Garapa guydne7isis^ which is probably the " Danta " 
of the natives ; the wood is hard and dark. The so-called 
" Aman " has a white close-grained wood ; the " Ceda," probably 
a species of Albizzia, has a red wood. A tree yielding wood 
called " Quanta " is also utilised. The " Odoom " (Chloj^ophora 
excelsa) is said to be plentiful, and its value is well known. 

The cotton tree (Bombax) has a soft, white wood, and is 
employed by the native carpenters for making canoes, stools, 
&c. ; its brittle * cotton ' is used for stuffing pillows and 
mattresses. The long offshoots of several palms make excellent 
canes, and are much used for binding when making huts. 
}3amboos grow as far inland as Fumsoo ; the African is not so 
skilful in utilising this grass for his needs as the East Indian. 
Native carriers take all the merchandise to the Coast except 
timber, which is, I believe, floated down the Prah river during 
the rainy season. The former method is very unsatisfactory, 
being uncertain and expensive. A railway is urgently required 
for trade purposes. 

VI.— -CONCLUDiNa Remarks. 

The great prevalence of malarial fevers renders the forest 
region quite unfit for European residence ; the intensity of these 
diseases is increased tenfold when the soil is turned up. 

The physique of the natives is good, but they are very indo- 
lent and superstitious, and the average mental capacity is small. 
Domestic animals were comparatively few. Small oxen appeared 
to be the only kind of animal which kept in good condition on 
the rank her^^e. The sheep, goats, pigs and dogs seen were 
small and stunted in growth, and usually suffered from some 
skin disease. Common fowls were kept in every village, but were 
leggy and ill-flavoured. 

The portion of the main road extending from Mansu to 
Kumassi becomes obstructed in many places by trunks and 
branches of trees after a tornado. The force of the wind is most 
felt at the edge of a clearing or near the road, where support from 
the natural surroundings has been partly removed. 

The unhealthiness of the country is a great hindrance to the 
employment of European agents, but if a railway penetrated the 
forest zone, establishing a rapid means of communication with 
the healthy mountainous interior, as has been done in India, it is 
most probable that a great diminution in the death rate among 
Europeans would be the result, and trade in the vegetable and 
mineral products of the country could be carried on without the 
present limitations. 

The friendly commercial intercourse thus established with the 
natives of the interior of this wealthy land would have an advan- 
tageous influence on the neighbouring native States, and thus 
benefit the Colony. 

Hy. Cummins, 
Surgeon Captain A.M.S. 
London, April 19th, 1896. 
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LIST OF PLANTS COLLECTP^D, WITH THEIR 

GEOGRAPHICAL DISTRIBUTION AND DESCRIPTIONS OF 

THE NEW SPECIES. 

ANONACEiB. 

Uvaria Chains, Beauu, — Sierra Leone to the month of the Niger. 

Monodora tenuifolia, Benth. — Sierra Leone to the Camaroons, and 
Ambas Bay. 

Xylopia aBthiopica, A, RicJuf — Senegambia to Angola. The 
several species of Xylopia known from Uganda, Niamniam 
land, etc., are with difficulty separable. 

Menispbrmack^:. 

Chasmanthera nervosa, Mm^a, — From Ashanti westward to 
Sierra Leone. 

Rhopalandria,<S7a/;/(gen. nov.). — Sepala 6, 2-serialia, imbricata. 
Petala nulla. Fl. $ : stamina in columnam apice nudam trunca- 
tam antheras sequantem coalita ; antherse 6, columnse partem 
superiorem circumcirca obtegentes et axi ejus paralielse, loculis 
distinctis longitudinaliter dehiscentibus. Fl. ? ignotus. — Caulis 
tenuis, alte scandens. Folia cordata, tenuia. Racemi axillares, 
minute bracteati, floribus 3-2-natis vel solitariis. 

B. Comminsii, Stapf (species unica). Caulis sulcatus, tortus, 
sparse setulosus, parce ramosus. Folia magnitudine admodum 
varia, interdum rudimentaria vel plane suppressa, e basi cordata, 
ovata, acuminata vel caudato-acuminata, majora ad 3^ poll, longa 
ad 1\ poll, lata, tenuia, 7-nervia, supra parce et adpresse setulosa, 
secundum margines et infra in nervos pilosula, infra glauca ; 
petiolus tenuis, ad 1^ poll, longus, infeme tonus. Racemi ad 
2^ poll, longi, flexuosi, graciles ; pedunculus ad 4 poll, longus, 
flexuosus, imprimis basi setosus ; bractesB lineares, setulosse, ad 
\ lin. longse ; pedicelli tenues, 1-2 lin longi. Sepala ovata vel 
elliptica, obtusa, ad 1^ lin. longa, demum reflexa, exteriora viridia, 
interiora rubescentia. Columna staminalis vix 1 lin. longa, 
tenuiter spongiosa ; anthersB flavidsB, vix ^ lin. longse. 

Assin Yan Kumasi, Cummins^ 230. Also collected in Fernando 
Po by Mann, 416. 

The plant seems to be allied to Aspidocaryaj Parahcena and 
Anamirta so far as the structure of the androecium is concerned, 
but in these the anthers are different in shape and arrangement, 
and dehisce transversely ; and besides Aspidocarya and Parahcena 
have petals. They are all natives of the Indo-Malayan region. 
Dr. Cummins' specimen is wholly leafless, but there are scars 
visible below the base of some of the branches ; in other cases they 
are supported by setulous bract-like rudimentary leaves ; whilst in 
others there is no trace of either leaf or bract. In Mann's specimen 
there are the same stages of leaf -reduction noticeable, but there 
are also perfect leaves, the blades varying from ^-2^ in. In length. 
The anatomy of the stem and the leaf is characteristic of the 
Menispermacese. 
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Capparidbjb. 

OynandropsiB pentaphylla, Z)(7.— Widely distributed within the 
Tropics, reaching North Africa ; probably introduced into America 
from Africa. 

MsBrua ang^olensis, DO. ? — Widely distributed in Africa, south of 
the Sahara. 

ViOLARIBJB. 

Alsodeia subintegn^ifolia, Beauv. — Sierra Leone to the Camaroons 
and the island of St. Thomas. 

BlXINB^. 

Oncoba echinata, Oliv, — From Ashanti westward to Sierra Leone. 

Hypbricinejb. 

Haronga madagascariensis, Ghoisy, — Throughout Tropical Africa 
and the Mascarene islands. 

Malvaceje. 

Sida rhombifolia, TAnn. — Generally distributed in the warmer 
parts of the world. 

Abutilon AvicennsB, Gaertn, — Warmer parts of the world, even 
extending into S. Europe. 

Urena lobata, Linn, — Tropics generally. 

Hibisctts esculentuB, Linn. — Naturalised or cultivated throughout 
the tropics. 

HibiscuB diverBifoliuB, Limu — Tropics of the Old World. 

OoBsypium barbadense, Linn. — Widely spread by human agency 
over the world ; a native of America. 

Bombax baonopozense, Beauv. — Senegambia to Angola. 

Eriodendron anfractuosum, DC. — Tropics of Africa, South 
America, and eastward through India to Java and Borneo. 

Stbrculiacb^. 

Sterculia sp. 

Cola acuminata, R. Br, — Throughout Upper Guinea to Angola, 
and in Tropical America. 

Dombeya Buettneri, AT. Schum. — Ashanti, Lagos, and Togoland. 

TiLIACBiB. 

Orewia tetragastris, R. Br. — Tropical Africa, near the coast on 
either side of the continent. 

Orewia pilosa, Lam. — Tropical Africa and India. 

Triumfetta rhomboidea, Jacq. — Tropics generally. 

MALPIGHIACB-ai. 

Triaspis, T. stijmlatcc, Oliv., afifinis. 
Triaspis ^yy. 
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OOUNAOB^. 

Oomphia aflinis, Hook.f. — From Sierra Leone to Angola, and 
westward to Niamniam Land. 

Mbliacb^. 

Melia Azedarach, Linn, — ^A native of Asia, distributed by man 
through all tropical parts of the world. 

Trichilia rubescens, Oliv. — Sierra Leone to the Camaroons. 

Carapa gnyanensis, AubL — Senegambia to Angola, and in 
Central and East Tropical America. 

Olacinbjb. 

Heisteria parvifolia, Smith. — Senegambia to the mouths of the 
Niger. The genus is chiefly South American. 

Heisteria, H. parvifolicBy Smith, afflnis. 

Rhamnb^. 
Qouania longipetala, Hemsl. — ^Ashanti to Angola. 

AMPBLTDBiE. 

Vitis Vogelii, Hook,/. Sierra Leone to Angola. 

Leea guineensis, G. Dan. — Throughout Tropical Africa and the 
Mascarene Islands. 

Sapindacbjb. 

Paullinia pinnata, Linn. — Throughout Tropical Africa, and 
Madagascar ; and also in Tropical America. 

Cardiospenuum canescens, Wall. — ^Tropical Africa and India. 

Anacardiacbjb. 

Mang^era indica, Linn. — ^A native of India, introduced into all 
the tropical parts of the world. 

CONNARACE^. 

AgelsBa brevipaniculata, Cummins. — A. obliquWy Beauv., afiBnis, 
sed f oliis longioribus angustioribus et paniculis brevibus differt^ 

Fnitex glaber. Rami graciles, teretes. Folia trif oliolata, circa 
6 poll, longa, petiolo basi dilatato ; f oliolum terminale ovatum, 
integrum, breviter acuminatum, e basi 3-nerve, venis circa 4-jugis, 
2^-3 poll, longum, 1^-3 poll, latum ; foliola lateralia basi obliqua. 
Flares paniculati, axillares, 2^ lin. diam., bracteis et bracteolis et 
pedunculis brunneo-velutinis pilosis. Calycis segmenta 5, ovato- 
acuta, extra sparse pilosa. Petala lutea, anguste oblonga, concava, 
glabra. Stamina 10, filamentis basi connatis. Carpdla 5 ; styli 
Bubulati, stigmatibus simplicibus. Fructus ignotus. 

Assin Yan Kumassi, Gummins, 30a. 
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Leguminos^. 

Dolichos Lablab, Linn. — Cultivated throughont the Tropics. 

Bhynchosia debilis, Houk, /. — Extends eastwards to the 
Camaroons and the Gaboon. 

Lonchocarpus sp. ? 

Baphia nitida, Afzel, — From Sierra Leone to the Camaroons 
and Fernando Po. 

Baphia polyg^alacea, Baker. — From Sierra Leone to the Camaroons 
and Fernando Po, and also in Madagascar. 

Cassia alata, Linn, — ^A native of America, introduced freely 
upon the coast of Upper Guinea. 

Cassia occidentalis, Linn'. — Tropics generally. 

Pentaclethra macrophylla, Benth, — Senegambia to Loanda, and 
at Mombasa. 

Acacia pennata, Willd, — Widely dispersed in Tropical Africa, 
reaching Natal and India and the Malayan Islands. 

Albizzia ferruginea, Benth, — Senegambia to the Red Sea. 

MSLASTOMAGEiB. 

Tristemma Schumacheri, Ghji,ilL et Perr. — Throughout West 
Tropical Africa from Senegambia to Angola, and eastward to 
Uganda and Jur. 

PASSIPLORACE^. 

Passiflora foBtida, Linn. — Introduced from America into all 
parts of the Tropics. 

CUCUHBITACE^. 

Momordica Charantia, Linn. — Throughout the tropics of the 
Old World, and introduced into America. 

Momordica cissoides, PUmch. — From Sien-a Leone to Angola and 
Monbuttuland, and the Zanzibar coast. 

Melothria triangularis, Benth. — From Ashanti eastwards to the 
upper waters of the Nile. 

Melothria sp. 

RUBIACBiB. 

Oldenlandia Heynei, 0/iv. — Very widely distributed in Africa, 
south of the Sahara, also in India, Ceylon, and the Malay Isles. 

Mnsssnda tristigmatica, Guinmins; ramis etfructibus pilosis, 
stylo trifido, ovario trilocnlari. 

Frutex 12 ped. altus. Rami tomentosi. Folia Integra, obovata, 
subito acuta, basi cnneata, tenuia, utrinque sparse pilosa, subtus 
costa pilosissima, petiolata, 3-5 poll, longa, l|-2^ poll, lata, venis 
secundariis 12-14 ; petiolus pilosus, 4-7 lin. longus ; stipulsB 
triangulares, acuminatae, utrinque pilosa), 4^ lin. longa3. Cymce 
terminales ; bracteolsB anguste lineares, lanceolatsa, acuminataB. 
Flores subsessiles. Calyx dense pilosus, lobis 5 ovatis vel lanceo- 
latifl acutis 7-10 lin. longis 2-3 lin. latis ; sepalorum majorum 
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lamin»e amplie, foliaceae, petiolatae, lutete, utrinque pilosap, 3^ poll, 
longte, 2 poll, latae, petiolis 10 lin. longis. Oorolke tubus dilatatus, 
9 lin. longus, hlreutus, intus infeme glaber, faucibus plurimis 
papillis pilisque instructus, segmentis ovatis mucronatis extns 
villosis. Stamina supra mediam partem tubi affixa, filamentis 
brevibuB, antheris linearibus. Ovarium 3-loculare ; stylus 
trifidus. Fructics trilocularis, sicco perianthio coronatus, pilosus ; 
semina \ lin. longa, alveolata et minute punctata. 

Assin Yan Kumassi, Cummins^ 41, 113. 

Very distinct in the three celled ovary and the wide calyx 
segments. It is«near M, en/ihrophylla^ Schum. et Thonn. 

Mossffinda erythrophylla, Schum, et I'honn, — Distributed through- 
out Upper and Lower Guinea, and eastwards to Niamniam and 
Monbuttu Lands. 

MuBSSBnda firondosa, Linn. ? — ^A native of India, Malaya, and 
Polynesia. 

Sabicea calycina, Benth, — From Ashanti to the Camaroons and 
Fernando Po. 

Bertiera macrocarpa, Benth. — Sierra Leone to the Camaroons 
and Prince's Island. The genus has several members in America, 
none in Asia. 

Bertiera breviflora, Hiern. — Sierra Leone to the Camaroons. 

Leptactina densiflora, Hook, f, — Ashanti, Lagos, and Abbeo- 
kouta. 

Bandia malleifera, Benth, et Hook, f, — Sierra Leone to the 
Eastern Sudan. 

Amaralia bignoniaBflora, Welw. P^Sierra Leone and Angola to 
Niamniam and Monbuttu Lands. 

Oxyanthus speciosus, DO. — Senegambia to Usambara. 

OxyanthuB .s^>. 

Tricalysia sjk 

Ixora laxiflora, Smith. — Senegambia to Fernando Po and the 
Shire Highlands. 

Butidea parviflora, DC — Senegambia to the mouths of the 
Niger. 

Morinda longiflora, O. Don. — Sierra Leone to Niamniam land. 

Oeophila obvallata, Didr. — Senegambia to Fernando Po. 

Oeophila hirsuta, Benth. — Ashanti to the Camaroons. 

Cephaelis peduncularis, Salish. — Senegambia to the Islands of 
Fernando Po and St. Thomas. 

COMPOSITiB. 

Mikania scandens, Willd. — A species cosmopolitan in the 
tropics, belonging to a genus which is otherwise American. 

MicroglosBa volubilis, DG. — Throughout the Tropics of the 
Old World. 

Melanthera Brownei, Sch. Bip, — Throughout the greater part 
of Tropic il Africa. The genus is common to Africa, Madagascar, 
and Tropical America. 
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EBENAOEJE. 

Haba coriacea, Cumtnhia; arborescens, foliis oblongis acuiuin- 
atis coriaceis. 

Arbor glabi-a, 2(>-40 ped. alta. Rami magni, patentes. Fu/ta 
oblonga, acuminata, integra, coriacea^ petiolata, 5-7 poll, longa, 
1^2^ poll, lata, snpra nitida. Flares i 4-meri. in cymis abbre- 
viatiH pancifloris ad nodos ramornm annotinorum v«l vetnetorum 
dispositj ; pedicelli breves, bracteati : bracteae parvae, ovatae, 
acutae, minute vel obsolete eiliolatae, imbricatae. Calyx sub- 
truncatus vel 4-lobatus, 2 lin. longus, lobis rotundis extus 
sparse pilosis apiculatis. Corolla lutea vel albai^ tubulosa, basi 
dilatata, faucibus contraeta, tubo 3 lin. longo, lobis contortis patulis 
ovatis 2 lin. longis. Stamina 16, basi corollas inserta ; antherae 
lineares 1^ lin. longas ; filamenta sparse pilosa, cii*citer 1^ lin. 
longa. Ovarii rudimentum parvum, late ovatum, acutum. 

Assin Yan Kumassi, Cummins, 119, 242. A rather common 
tree. 

Diospyros i*/>.— Superficially resembling D. verrucosa, Hiem, 
but the seeds are not ruminate. 

APOCYNACB-ffiJ. 

Bauwolfia s^). 

TabernsBmontana, T. Barteri, Hook., affinis. 

TabemsBinontana subseBBilis, Benth, f — Confined to Upper Guinea. 

Tabemsmontana orassa, Benth. ? — Hitherto only from the Gold 
Coast. 

StrophanthuB gn^atus, Franch. — Confined to Upper Guinea. 

Strophanthus Barmentosus, DC. — Senegambia to the Camaroons. 

Eickxia africana, Benth. — Sierra Leone to the Gaboon. 

ASGLEPIADEJE. 

Secamone sp. 

LOGANIACEiB. 

Osrtnera paniculata, Benth. — Sierra Leone to the Gaboon. 

BORAGINEJE. 

Heliotropium indioom, Linn. — Excepting Australia and Poly- 
nesia, world wide in the Tropics. 

CONVOLVULACEiB. 

IpomoBa obscura, Ker-GawL — Throughout the Tropics of the old 
world. 

IpomoBa involucrata, Beauv. — Throughout Tropical Africa. 

IpomoBa palmata, Forsk. — Throughout the warmer parts of 
Africa, and in the Mascarene Islands, and Tropical Asia. 

Lepistemon africanum, Oliv. — ^Tropical Africa. 

Hewittia bicolor, Wight et Am. — ^Tropics of the old world. 

Breweria secunda, Benth. — Senegambia to the Camaroons. 
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SOLANACBAB. 

Solanum Welwitschii, O. H. Wright, var. striotum, G. H. Wright. 
— This Bpecies has been found in Ashanti, Angola, and about the 
head waters of the Nile. 

Oapsicnm frutescens, Ltnn.— Cultivated or naturalised through- 
out the Tropics. Native country uncertain. 

Datura Stramonium, Linn. — Very nearly world wide in the 
Temperate and Tropical Zones. 

SCROPHULARINE^. 

Artanema sesamoides, Benth. — India, Malaya, and on both sides 
of Tropical Africa. 

ACANTHACB-«S. 

Brillantaisia salviiflora, Limlau. — ^Ashanti and Togoland. 

Paulo-wilhelmia polysperma, Benth. — Sierra Leone to the 
Camaroons. 

Phaylopsis microphylla, T, Anders. — Ashanti to the Gaboon. 

Phaylopsis s]). 

Lankesteria elegans, T. Anders. — ^Ashanti to the Gaboon. 

Barleria opaca, Nees. — ^Ashanti and Lagos. 

Asystasia vogeliana, Benth. — Ashanti to the Camaroons and 
Fernando Po. 

Eranthemum ludovicianum,-Btig^^n. — From Ashanti and Fernando 
Po to the Congo, 

Justicia sp. 

Hypoestes verticillaris, R. Br. — Throughout Africa, south of the 
Sahara. 

Vbrbrnace^. 

Vitex micrantha, Oiirke. — Sierra Leone to Ashanti. The berries 
of this species are ^ inch long. 
Clerodendron volubile, Beativ. — Sierra Leone to the Congo. 

LABIAT-ffi. 
Hoslundia opposita, Vahl. — Throughout Tropical Africa. 

Solenostemon ooymoides, Schum. et Thonn. — Senegambia to 
Angola and Niamniam Land. 

NYCTAGDra-a:. 

Mirabilis Jalapa, Linn. — An American weed introduced into 
many parts of the Tropics. 

AMARANTACBiB. 

AmarantuB spinoBus, Linn. — Widely distributed in the Tropics; 
In Africa only near the coast. 
Cyathula prostrata, Bl. — Tropics throughout the world. 
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Pupalia Uppaoea, Jfo^.— Tropics of the old wosld. 

Jlrua lanata, Juss.y var. viridiB, Mqq, — Tropics of the old world, 
eastward to Java and the ^ Philippines. 

Achyranthes aspera, Linn. — Everywhere in the Tropics. 

PHYTOLACCACB.E. 

Mohlana nemoralis, Mart, — Widely distribated in Africa and 
Mada^scar ; also in South America, and naturalised in Ceylon. 

PiPBRACBiE. 

Piper Bubpeltatum, Willd, — Throughout the Tropics of the old 
world. 

THYMELiEACBJE. 

Dlcranolepis Persei, Cummins ; fruticosa, foliis subglabris 
ellipticis apice acuminatis basi cuneatis, perianthii tubo subfili- 
forrai sericeo, limbi segmentis late ellipticis. 

Frutex 4-8 ped. altus. Rami sparse pilosi. FoUorum lamince 
ellipticse, integrae, acuminatas, 3^ poll, longae, 1^ poll, latae, basi 
cuneatse, nerviis primariis multis, subtus sparse pilis appressis 
vestitw ; petiolus 1^ lin. longus. Flores in axillis geminati, breviter 
pedicellati, sericei, bracteis et bracteolis lanceolatis parvis pilosis. 
Peiianthii lobi patentes, late elliptici, concavi, 5 lin. longi ; 
tubus subfiliformis, 10 lin.-l poll, longus ; squamae angustas, 
9 lin. longsB. Staminuyn filamenta 1 J lin. longa ; antheras 
aequilongSB. Ovarium oblongum, in disco immersum ; stylus 
gracilis, stigmate ovato dilatato. Fruchis ignotus. 

Assin Yan Kumassi, frequent, Cummi7is, 186. 

Allied to D, grandiflorUy Engl., and D, vestitUy Engl. It 
differs from the former in having larger leaves, a shorter and 
thicker perianth-tube, and shorter filaments, and from the 
latter in its thinner and less hairy perianth-tube and more 
globular flower buds. 

Balanophorb^. 
Thonningia sanguinea, Vahl, — ^Ashanti to the Niger. 

EUPHORBIACB^. 

Phyllanthufl Niruri, Linn, — Tropics, except Australia. 

Uapaca guineensiB, MuelL-Arg. — From Ashanti to Fernando Po. 

Microdennis puberula, Hoolc, /. — Sierra Leone to Angola. 

Jatropha Curcas, IJnn, — Throughout the Tropics; widely 
cultivated. 

Croton lobatus, Linyi. — Throughout Tropical Africa to Arabia 
Felix ; very widely spread in Tropical America. 

Acalypha paniculata, Miq, — Tropical Africa and eastwards to 
Java. 

Alchorrea cordata,^^r?///. non Mvflh-Arg, (A cordifolin, Muell.- 
Arg.). — Sierra Leone to Niamniam Land and Uganda. 
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Macarang^ Schweinfurthii, Paj*.— Ashanti and the Eastern 
Sudan. The fruits, which have not been previously described, 
are produced abundantly about Assin Tan Kumassi, both on 
young and old branches, and may be thus described. 

Gapsula rubra, in coccos circa ^ poll. diam. sulcatos dissiliens. 
Semina circa J poll, diam., nigra. 

Tragia cordifolia, Benth, — Ashanti to Angola, and in Madagascar. 

Dalechampia ipomoesBfolia, Benth. — Ashanti to the Camaroons. 

URTICACE/E. 

Ficus eriobotryoides, Kunth et Bouche. — Ashanti to Angola and 
Monbuttu Land. 

Pious, F. Ba?*om\ Baker, affinis. 

Pious sp. 

Myrianthus arboreus, Beauv, — In most parts of Tropical Africa. 

Musanga Smithii, R. Br, — Sierra Leone to Angola, Monbuttu 
Land and Uganda. 

Pleurya podocarpa, Wedd. — Ashanti to the Camaroons, and 
Uganda. 

ORCHIDKiE. 

Megaclinium falcatum, LincU. — Sierra Leone to Angola. 

Eulophia saundersiana, Reichh. f. — Lagos and Ashanti to the 
Camaroons. 

Polystachya ramulosa, Lindl. — Sierra Leone and Ashanti. 

Polystachya affinis, Lindl, — Sierra Leone to the Lower Niger. 

Listrostachys spp, — Two species were collected, both without 
flowers. 

Vanilla crenulata, Rolfe, — Sierra Leone and Ashanti. 

SCITAMINB^. 

Amomum spp. — Fragments of two species. 

Costus afer, Ker-Gawl, — Sierra Leone to Udambara. 

Benealmia battenbergiana, Cummins ex Bakery in Flora Trop. 
Africa, Yol. vii., 313. — As far as at present known, confined to 
Ashanti. 

Donax cuspidata, K, ScJmm, — Sierra Leone to the Lower Congo, 
and to Niamniam Land. 

Trachyphrynium .s/9. 

Thaumatococcus Danielii, Benth, — Sierra Leone to the Camaroons 
anJ the Island of St. Thomas. 

Phrynium Benthami, Baker, — ^Ashanti to the Camaroons. 

Phrynium brachystachyum, Koern, — Sierra Leone to the Niger 
and Corisco Bay. 

Calathea conferta, Benth. — Ashanti to Angola. The genus is 
chiefly South American. 

Ganna indica, Linn. — Tropics of Asia and America ; naturalised 
in many parts of Tropical Africa. 
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Amabyllidh^. 

Orinum sanderianum, Baker, — Sierra Leone to Lagos. 
HsBinanthus multiflorus, Martyn. — ^Widely distributed in 
Tropical Africa. 

DlOSCORRACB^. 

Dioscorea abyssinica, Hochat, ? — An imperfect specimen, very 
similar to the species known from Abyssinia and Jur. 

Dioscorea minutiflora, Engl. — Ashanti to the Camaroons. 

LlLIACB^ 

Asparagus racemosus, Willd. — Tropics of the Old World. 

Dracaena arborea, LinJr. — Ashanti to Angola. 

DracflBua surculosa, Lindl, — Sierra Leone to the Camaroons. 

COMMBLINACEJS. 

PoUia condensata, C. B. Clarke, — Sierra Leone to Angola and 
Uganda. 

Palisota prionostachys, C. B. Cla7*h\ — Ashanti and the Gold 
Coast to Monbuttu Land. 

Polyspatha paniculata, Benfh, — Sierra Leone to the Camaroons. 

Aneilema aequinoctiale, Kxmtlu — Throughout Tropical Africa. 

Aneilema beninense, Kunth. — From Sierra Leone and Angola to 
Ruwenzori and Niamniam Land. 

Palmjs. 

Calamus deerratus, Mann et WenrU, — Sierra Leone to the 
Camaroons. 

Ancistrophyllum opacum, Drude. — Ashanti to Fernando Po and 
the Camaroons. 

Aroidb^. 

Pistia Stratiotes, Linn. — Evei*y where throughout the Tropics. 
Anchomanes Hookeri, SchotL — Throughout Tropical Africa. 
Cercestis Afzelii, Schott. — Ashanti to Sierra Leone. 
Ehaphidophora africana, N. E. ^r.— Sierra Leone to Fernando Po. 

Cypbracb^. 

Mariscus umbellatus, Vahh — Tropical Africa, Mascarene 
Islands ; introduced into India. 

Kyllinga pumila, JZ/cA.— Tropical Africa and the warmer parts 

of America. 

Scleria Barteri, BcecK—Yvom Ashanti to the Gaboon. 
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Graminb^. 

Paspalum coiyugatuin, jBer^.— Tropics of both worlds, perhaps 
of American origin. In Africa from Sierra Leone to Monbuttu 
I^nd. 

Panicum plicatom, Lam. — Tropics throughout the world. 
Panicum ovalifolium, Poit\ — Upper Guinea generally; also in 
Madagascar. 
Panicum, P. ovalifolio, Poir., affine. 

OpliBmenuB compositus, Beauv. — Warmer countries throughout 
the world. 

Pennisetum Benthami, aS/^?^.— Throughout tropical Africa. 

Olyra latifolia, Linn, — Tropics of Africa and of America. 

Centotheca lappacea, Z)^.sr.— Warmer parts of the Old World, 
extending eastwards into Pol^niesia. 

Streptogyne crinita, Beauw — Tropics of America, India, but in 
Africa restricted to Upper Guinea. 

Sblaginellace^. 
Selaginella scandens, Spring, — Senegambia to Angola. 

FiLICES. 

Davallia SpeluncsB, Baker, — Throughout the tropics of the Old 
World. 

Adiantum tetraphyllum, Willd, — Upper Guinea and Angola to 
I^ke Tanganyika ; also in the Mascarene Islands and in tropical 
America. 

LonchitiB pubescenB, Willd, — ^Throughout tropical Africa, in the 
Mascarene Islands and South America. 

Pteris quadriaurita, Retz, — ^World-wide in the tropics. 
Pteris Bpinulifera, Schum, — Throughout Tropical Africa. 
Asplenium sinuatum, Beauv. — From Ashanti to Usambara. 
Asplenium macrophlebium, Baker. — Ashanti to the Camaroons. 
Nephrodium Bubquinquefidum, Hook, — Senegambia to Angola and 
Tropical America. 
Nephrodiom moUe, Desv. — Tropics generally. 

Nephrodium pennigerum, Hook. — Throughout Tropical Africa, to 
the Mascarene Islands, India and Malaya. 

If ephrodium truncatum, PresJ. — Throughout the tropics of the Old 
World. 

Ifephrolepis ramosa, Moore. — Throughout the tropics of the Old 
World. 

IfephrolepiB acuta, PresL — Tropics generally. 

Polypodium cameroonianum, Hook. — Ashanti to Loango. 

Polypodium PhymatodeB, Li7in, — Tropics of the Old World. 

Vittaria lineata, Su\ — In most parts of the tropics. 
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AcroBtichum punctulatum, Sw. — Tropical Africa and the 
Mascarene Islands. 

Acrostichum sorbifolium, Linn. — Tropics thronghout the world. 

Platycerium Stemmaria, Beauv. — Sierra Leone and Angola to 
Niamniam Land. 

Lkucobryace^. 

Leucophanes horridulum, Brotherus; L. Camerunia', C. MiilL, 
affine, sed rigiditate, foliis horride patentibuBglaucescenti-viridibus 
oculo nudo jam dignoscendum. 

Planta dioica, csespitoaa, csespitibus rigidiusculis densis pallide 
glaucescenti-viridibus nitidiusculis. Caul is ad 8 lin. usque altus, 
dense foliosus, infima basi radiculosus, simplex. Folia sicca et 
humida patentia, horrida, fragilia, canaliculata, e basi oblongo- 
elliptica, su b vagi nan tes, lineari-lanceolata, apice rotundatula, 
interdum radiculis praedita, marginibus summo apice minute 
denticulatis, limbata, limbo tenui hyaline usque ad apicem pro- 
ducto, nervo tenui excurrente ; cellulae rectangulares, basilares 
Jax8B hyalinae, superiores angustiores chlorophyllosaB. Cfletera 
ignota. 

Ashanti, Cummins. 

FiSSIDBNTACK-ffiS. 

Pissidens sarcophyllus, C. Milll, — Ashanti to the Camaroons. 

NBCKBRACE-a:. 

Papillaria CamerunisB, (7. Jf//7/.- -Ashanti to the Camaroons. 
Pilotrichella communis, C. MillL — Ashanti to the Camaroons. 
Neckera spuriotruncata, (7. Miill. — ^Ashanti to the Camaroons. 

HOOKBRIACKJE. 

^ Hookeria africana, Paris. — Ashanti to the Niger and Fernando Po. 

Lbskbacbje. 

Thuidium involvens, MitLj var. thomeanum, B7'oth. — This 
species is common to West Tropical Africa and Tropical America ; 
the variety has now been found in Ashanti and on the island of 
St. Thomas. 

Thuidium gratum, J<//'^.— Tropical America and West Tropical 
Africa. 

Hypnacb^. 

Trichosteleum borbonicum, Jaeg. — Tropics of the Old World. 

Microthamnium subelegantulum, Broth. — Ashanti and the island 
of St. Thomas. 

Isopterygium aptychose, Broth, {Hyjmum aptychose, C. Miill). 
— Ashanti, Niger and Old Calabar. 

Ectropothecium anisophyllum, Broth. — Ashanti to the Camaroons. 

Leucomium perglaucum, Broth. — Ashanti to the Camaroons. 

LEJBUNBBiB. 

Phragmicoma florea, Mitt. — Ashanti, Niger and Camaroons. 



Digitized by 



Google 



8:5 



DCIV -ZOMBA BOTANIC STATION. 

An interesting account of the steps taken to establish a Botanic 
Station at Zomba, in the British Central African Protectorate, was 
^ven in the Kew Bn/f/'iin, 1895, pp. 186-191. This was based on 
a Report presented to Sir H. H, Johnston by Mr. Alexander 
Whyte, the head of the Scientific Department, who had virtually 
started the first Botanic Garden in Central Africa. Since Mr. 
Whyte's retirement Mr. McClounie has been in charge of the 
Zomba Garden, while Mr. John Mahon, formerly at Kew, is in 
charge of the forestry branch. The following progress report for 
1897, prepared by Mr. McClounie, was published in the British 
Central Africa Gazdte, dated the 5th February, 1898 :— 

" During the past year steps were taken to bring under cultiva- 
tion, by deep- trenching, much more of the grounds than was 
formerly tilled. The soil over most of the garden is of such a 
liard description that to expect a crop of anything in the way of 
soft, fibrous, or tuberous roots without first bringing it to a friable 
condition is almost vain. 

" The entire absence of humus on the slopes of Zomba is very 
marked, it having been washed down during many years into the 
numerous swamps found in the vicinity. 

" Solar radiation in these parts is exceedingly great, especially 
during October and November, and this action on the soil is such 
as to make it so extremely hard that it prevents the admission of 
light, air, and water. 

" The method adopted in trenching was such as is generally 
practised in all Horticultural Gardens, and, though new to the 
natives employed, with a little supervision it is remarkable how 
quickly they can trench a patch of ground. 

" Large quantities of refuse, such as weeds, banana leaves, and 
manure, can be covered in while trenching, but the newly turned - 
up soil must be exposed for some time to the action of the air and 
water before its dormant constituents become active plant food. 

"Surface feeding, fibrous-rooted plants, such as strawberries, 
will succeed well twelve months after trenching, and it has come 
under my observation that potatos do not thrive on newly trenched 
plots until after a period of two or even three years has elapsed, 
when the soil becomes fertile to the full depth. 

" Coffee in British Central Africa has eminently exemplified 
this theory, but of this I hope to write in another issue." 

Flowers. 

" The specimens of flowering plants in the gardens are worthy 
of mention, many came from Kew or Durban, and have been 
successfully grown. 

" The following plants flowered exceedingly well : — 

Allamanda neriifolia, 
Beaumontia grandiflora, 
Bougainvillea spectabilis, 

„ glabra, 

Aristolochia omithocephala, 
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Clerodendron Thomsonse, 
Hibiscus — several, 
Amaryllis — mixed, 
Pancratiums, 
Liliums, 

Clematis indivisa, 
Zephyranthes lindleyana, 
Haemanthus — local spp. 
Crinums — local spp. 
Albizzia — ^local spp. 
Poinsettia pulcherrima. 

" The Allamanda does exceedingly well, continuing to flower 
for a long time and producing seed. A, violacea is not of robust 
growth but succeeds fairly well. 

"The massive, well developed, rich white flowers of the 
Beaamontia are a striking object of beauty in a vase within doors 
or in the garden. Propagation of it, however, is very difficult, and 
few cuttings of it have rooted. The blaze of the Bougainvilleas 
imparts a colour and efliect which make them very desirable plants 
for a verandah, 

" The strong growth of the Aristolochiay and the singular form 
of the flowers, which are produced freely, are worthy of notice and 
a place in any garden. The Clerodendron and Hibiscus also 
succeed well, as also do the beautiful Poinsettia and Albizzia, 

"The perfect mass of flower on Clematis ind'risa is often 
met with on the slopes of Zomba. 

Fruits. 

" Strawberries (common Alpine) have been successfully culti- 
vated, and, considering the excellence of these fruits, it is safe to 
predict that the home varieties now introduced will do exceedingly 
well. 

"Bananas, papaw, and pineapples luxuriate in the gardens. 
Several trees of the Avocado pear are promising, and the Litchi 
fruit tree is of good growth. 

"The large Grenadilla {Passiflora quadrangularis) succeeds 
well against a wall and bore several fruits last year." 

Conifer AB, Ornamental and Economic Plants and 

Shrubs. 

" The avenues of cypresses, thuyas, &c., are striking features 
of the grounds, and, as these stand the ravages of locusta, they are 
at all times objects of beauty. 

" Several specimens of the wild date palm gracefully mingle 
with the compact Conifera^. 

"A young plantation of Mlanje cedars, planted about three 
years ago, is in a thriving condition. A large quantity of cedar 
seed has been sown and has germinated well. 

" These will be ready for planting during next season's rains in 
and around all the Residency grounJs, while there will be a large 
quantity available for distribution and for transplanting on the 
top of Mount Zomba, where it is fully expected they will thrive 
as well as on Mlanje. 
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" Grevillea rohusta and Albizzias — the trees about which sd 
mnch has been said as shade trees for coffee — are of sufficient 
size for anyone to judge of their capabilities as shade trees, as also 
of Eryth?'ina umhrosa. 

" A small quantity of seed has been taken off the Grevilleas 
this past season, and all have germinated. 

" Large quantities of Mlanje cedar seed have been sent to the 
Agricultural Department, Cape Town, the Botanic Gardens, 
Durban, and to Basutoland, as well as to different parts of 
the Protectorate. 

" There are a few other ornamental plants such as agaves, aloes, 
Cycas revolutUj Pandanus Veftchii\ Cannas of sorts, and some 
Elephant Caladiums." 

COFPBB. 

'* Following these remarks on the Garden, something on soil 
and cultivation with regard to coffee may not be out of place. 

" Many have been the arguments in favour of shade for coffee 
as being the one thing required to make it a success. It is not 
consistent with reason that any shrub such as coffee can derive 
any benefit from another tree growing in close proximity, 
requiring as much and more nourishment as the plant from which 
is expected a marketable produce. 

"The predominant elements required for the cultivation of 
coffee, are, under the present methods of treatment, only partially 
provided. Hence a good return is often had in the third year 
from planting, and from that onward the shrubs have a precarious 
existence. The reason is not far to seek. 

** The pitting operation is in itself a saving of labour and also of 
time, but, were all the ground thoroughly trenched to the depth 
of two feet between the plants the first year, and all refuse buried, 
not burned, this would admit light, air, and water, and so fertilize 
the whole, through which the roots will spread in search of 
nourishment, with no hard walls — as in the case of pitted ground 
only — ^to hinder their progress. Considering the tremendous heat 
of the sun on the permeable nature of the soil trenched as above, 
burning or extreme drought might result therefrom, but it ought 
to be part of the routine of work to see that a sufficient amount of 
grass, weeds, &c., is buried a little under the surface as a means 
of shade for the roots, and also adding, by slow decomposition, 
carbonic acid. 

" I have stated that burning might result from the ground 
being too permeable, but at certain times it is impossible to 
escape atmospheric effects, and when coffee has been burned 
and ^all the leaves off, thinning ought to be resorted to, 
as much as pruning is a recognized part of the labour of an 
estate. If several years crops are desired (instead of one and 
clear out) thinning ought to be looked to when the berry i& about 
the size of a pea, and discriminately proceeded with so that the 
sap that is in the tree may be concentrated upon the few rather 
than partially upon the many, producing what is known as 
' llghtberry.' Unthinned the berries swell, and the nourishment 
gets exhausted before maturity." 

(Signed) JOHN McClOUNIE. 
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DGV -BOTANICAL MUSEUMS IN BELGIUM AND 

HOLLAND. 

With the sanction of the First Commissioner, Mr. J. M. Hillier, 
Assistant in the Museums of the Royal Gardens, was directed to 
visit the principal botanical museums in Belgium and Holland in 
October last. The object in view was to identify unnamed pro- 
ducts and specimens in the Eew Museums, to effect exchanges 
and to obtain information as to improved methods for preserving 
objects in fluid. 

Mr. Hillier on his return furnished the following report : — 

I visited, between the 2nd and 19th of October, the principal 
museums of Belgium and Holland containing collections of 
vegetable economic products. 

I have observed much that was interesting, and have obtained 
information that will enable us to identify the Botanical origin of 
various unknown specimens in the museums of the Royal Gardens 
together with notes of many products, particularly of the Dut<ih 
East Indies, in which our collections are deficient. The Colonial 
Museum at Haarlem has afforded the greatest amount of valuable 
information in this respect. 

The arranl^ement of the various museums visited and the 
mounting of specimens generally offered some suggestions that 
will be useful in our museums. 

I have been fortunate in securing details of an excellent pre- 
servative solution, not yet experimented with at Kew, but which 
I feel sure will be valuable, and also details of a system for drying 
Botanical objects with sand and heat, together with a new and 
improved method for sealing glass disks to jars. 

I experienced the greatest courtesy and kindness from the 
authorities of each institution I visited, and had every facility 
afforded me for studying the various collections. 

Maison db Mblle, near Ghent. 

The Maison de Meile is an educational establishment situated 
about six miles from Ghent in the centre of an agricultural 
district. 

The building stands in its own grounds about ten minutes' walk 
from the station and has a bad approach. The Prefect of Studies, 
Mr. Ernest, received me with every kindness. 

The museum is a large and varied one, arranged in wall and 
table cases, scattered about in various portions of the building, 
the specimens being classified according to their uses. Very few 
specimens are in fluid. I noticed many vegetable products 
presented to the institution by Kew some years since, and was 
particularly interested in a fine series of printed muslins, and 
cotton fabrics, together with a printing block used in their pro- 
duction, the more delicate portions of the design being formed of 
metal pins inserted into the block. I also observed some curious 
brass vessels similar in shape to an ef^g cup, and a small jug with 
a straight handle, used in Turkey in the preparation of coffee. 
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NoteH were taken of other products of more or less interest 
forming desiderata for the Kew collections. 

The number of students varies from 250 to 300. 

The laboratory I was given to understand is an exact facsimile 
of that at the University of Bonn on the Rhine. The institution 
has its own gas-works, theatre, gymnasium, and swimming- 
baths and in every way appears to be a splendidly arranged 
establishment. 

University Botanic Garden, Ghent. 

These gardens are not very extensive, but contain six glass 
houses with a large percentage of economic plants. Mr. G. Staes, 
Preparator at the University, very kindly showed me the small 
Museum collection which is exclusively used for teaching 
purposes for the students of medicine and chemistry. I saw no 
products in the collection worthy of special mention, but was 
much interested in the preservative solution used, which consists 
of alcohol with the addition of 2 per cent, of hydrochloric acid. 
The object to be preserved is i)laced in this solution for a few 
weeks according to discretion, after which it is put into methyl- 
ated spirit for permanent preservation. Though this is a bleaching 
solution, some specimens submitted for my examination which 
had been so treated were excellent, especially somjf examples of 
fungi and some leaves with galls. In the latter case the leaves 
were bleached while the galls remained of a brownish colour and 
could readily be distinc^uished. 

Many of the more delicate objects in this fluid were mounted 
on blue opaque glass, and were very effective. 

Commercial Museum, Brussels. 

This institution appears to be a very important one. The 
collections are extensive and very varied in character, and consist 
chiefly of articles of commerce collected by Belgian Foreign 
Consuls. They are arranged in tall cases, oblong in shape, con- 
taining three to four glass shelves on brass supports with no 
division down the centre. Around the base of the cases is a 
narrow platform or step, about one foot high, to facilitate the 
examination of the specimens on the upper shelves. Part of the 
collection is arranged in table cases. As a rule scientific names 
are not attached to the products, but useful details are given on 
the labels with regard to prices, &c. I noticed many articles of 
British manufacture. The exhibit of tobacco is a particularly 
good one and contains an excellent series, collected in Constanti- 
noplcy of various forms from Asia Minor, in the original packages 
of very neat and attractive appearance. I also noticed brass 
vessels from Turkey used in the preparation of cofl'ee and 
identical with those I had previously seen at the Mai son de Melle. 
The collections are neatly labelled and carefully tended, no 
specimens being in fluid. Attached to the collection is a Bureau 
of Information where full details may be obtained concerning the 
exhibits. At the time of my visit many persons were consulting 
the Museum. 
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Royal Botanic Gardens, Brussels. 

These gardens are not verj' extensive, but are delightfully 
situated. The houses contain a large collection of Aroideaj and 
ferns, but few palms. Professor C. Bommer was kind enough to 
escort me over the establishment. At the time of my visit 
a large number of plants was being raised from seeds received 
from the Congo. 

The Museum and Herbarium collections consist chiefly of 
specimens collected by Martins. As far as I could judge of the 
Museum collection, it is a good one and is very rich in South 
American products, but unfortunately I could see very little of 
the collection as it was practically stowed away until a suitable 
building was available to receive it. I understood from Professor 
Bommer that a new building would shortly be erected for the 
reception of the Herbarium, and that the present Herbarium build- 
ing would be converted into a museum. It would be a great pity 
were such a valuable collection to be neglected and improperly 
housed, as from its dimensions and the fact of most of the 
specimens having been collected by Martins it must contain 
many rare and valuable products. 

I availed myself of the opportunity of calling upon Professor 
Errera of the Botanic Institute of the University of Brussels who 
has been so successful in preserving flowers, &c., in their natural 
colours. Unfortunately he was away at the time, but Professor 
Bommer very kindly showed me Professor Errera's specimens 
and at the same time gave me details of the process for future 
experiment. The specimens I saw were excellent. 

The process is a simple one. The specimen to be preserved is 
placed in a conical shaped paper bag, the narrow diameter resting 
in the mouth of a glass jar. The bag is carefully filled up with 
finely sifted sand, after which the jar, together with its contents, 
is kept at a warm even temperature for two or three weeks, at the 
expiration of which time the sand is carefully removed and the 
dried specimen placed in a stoppered jar. The stopper must be 
hollow and filled with unslaked lime, the latter being kept in 
position by a thin piece of leather tied over the portion of the 
stopper which is inserted into the mouth of the jar. The lime 
absorbs all moisture and so preserves the specimen from deteriora- 
tion by damp. 

International Exhibition at Brussels. 

The site of the exhibition was on the eastern side of the city in 
the Pare du Cinquantenaire where the exhibition of 1880 was held, 
and covers an extensive area. Generally speaking, the exhibition 
was not rich in raw vegetable products, but, nevertheless, it 
contained many interesting exhibits. 

The Musee Scolaire section included exhibits of diagrams and 
models of natural history objects for teaching purposes. The 
Botanic Institute of the University of Brussels had an interesting 
series of fruits and seeds illustrating various modes of dissemina- 
tion, also a collection of well preserved flowers dried by the sand 
process previously described. 
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Very few of the sectiona contained specimens of raw vegetable 
products. The Paraguayan exhibits were the best in this respect. 
Liberia, Chili, and San Domingo were also represented, but 
I noticed nothing of a novel character in the courts or worthy of 
special mention. 

The Antwerp Chamber of Commerce had a fine collection of 
raw and manufactured tobaccos, various bales of Turkish tobacco 
being especially striking and similar to those contained in tht^ 
Commercial Museum of Brussels. 

A very fine collection of plain aud ornamental straw plaits 
from Chefoo, together with a series of China teas, were the only 
other exhibits of special interest observed in a hurried visit. 

Congo Exhibition, Tbrvubren. 

The Congo section of the Brussels Exhibition is located at 
Tervueren, some few miles out of Brussels, from whence it is 
approached either by rail or electric tram. The Congo exhibits 
were contained in a large building the centre portion of which 
\\'as used as a restaurant, while the two side wings were occupied 
by the collections. On the one side was the ethnographical 
section which consisted of a very large and varied assortment of 
articles of native industry, and also a court containing a lottery 
exhibition consisting of various works of art in ivory and the 
more beautiful of the Congo woods. The collections were 
arranged in bays formed of the wood of Sarcocejihaliis Diderrkhii, 
and typifying Congoese architecture, being very tastefully dis- 
played. To add to the interest of the collection a frieze runs 
round the upper part of the courts, upon which is depicted scones 
of native life on the Congo. Unfortunately the ethnographical 
objects were unlabelled at the time of my visit. The corre- 
sponding court on the other side of the building contained the 
products of the Congo, together with a Commercial Museum, this 
latter consisting of a medley of articles which find a market in 
the Congo region. 

The collection of vegetable products was not a large one but 
made a good show. Chiefly to be observed are trophies of horse- 
shoe pattern filled in with copal and rubber, many fine blocks of 
copal and small parcels of the latter wrapped in leaves and netted 
over with what appears to be the split petiole of a palm. I also 
noticed a series of specimens illustrating the extraction of rubber 
from the roots of Landolphia spp. by crushing, shredding, and 
mastication. This court also contained some splendid photo- 
graphs illustrating sugar-making, decorticatinsr rice, the collection 
of palm wine, tobacco fields, specimen trees, and an illustration 
of the mode of collecting rubber from which it seems that the 
vine is bent over and the milk runs from deep cuts made round 
the stem into pots suspended to receive it. 

A conservatory at the back of the building contained many 
living plants of the Congo, of more or less economic interest, on 
loan from the Royal Botanic Garden, Brussels, and from other 
sources. 

A typical Conga village forms part of the exhibition, but as 
the natives had left, little of interest remained excepting the 
buildings. 
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In another portion of the grounds a forester's hut built of pine 
logs contains an instructive collection exhibited by the Belgian 
Forest Department. 

Botanic Garden, Antwerp. 

This garden is a small one but contains many interesting plants 
which are, generally speaking, very distinctly labelled. The 
museum collection is contained in a large and lofty room which 
is well lighted by side windows. The specimens are scientifically 
arranged in two long cases of about 50 feet, and of similar height 
and depth to those in the No. 1 Museum at Kew. 

Most of the bottles employed here have screw metal lids and 
few specimens are preserved in fluid. The collection does not 
appear to have been added to lately but, nevertheless, contains 
many good things, and afforded some valuable information 
bearing upon undetermined samples in the Kew Museums. 

Commercial Museum, Antwerp. 

The museum is siii:ilar to that at Brussels but much less 
extensive. The specimens are very varied in character and well 
looked after. I observed nothing in the collection that was new 
to me nor any products in which the Kew Museums are deficient. 
The cases are ebonized and of various shapes. 

RiJKS' Herbarium, Lbyden. 

The Herbarium is very much overcrowded, there being only 
sufl^cient case accommodation for about half the number of 
specimens. Mr. Goethart received me very kindly, and gave 
me some useful hints to assist in identifying some unknown 
products from the Dutch Indies in the Kew Museum. The 
Museum collection was packed up at the time of my visit as 
the floor had been destroyed by dry rot and was being re-laid. 
I gathered from Mr. Goethart that the specimens consist chiefly 
of fruits collected in the East by De Vriese, Korthals, &c., and, 
as far as I could judge under the circumstances, have been care- 
fully labelled and are in good condition. Very few of the 
specimens I saw bore native names. The available wall space in 
the Herbarium is utilised for the exhibition of coloured draw- 
ings and dried specimens of useful plants. The only preservative 
solution used is methylated spirit. 

Botanic Garden, Leydbn. 

These gardens are attached to the University. The houses 
contain a varied collection of plants, many being of economic 
interest, but rather crowded together. 

The Museum collection is badly housed and very crowded, 
which is regrettable, as if properly arranged and spread out it 
would form a valuable museum. 

I was enabled to obtain valuable notes from this collection 
bearing upon unknown products and upon several deficiencies 
in the Kew collections. 
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Were thiH collection and that of the Rijkfl' Herbarium merged 
and placed in a suitable building they would form an important 
institution. 

Colonial Museum, Haarlem. 

The building is an imposing structure delightfully situated 
on the outskirts of the town in the immediate neighbourhood 
of the Frederiks' Park. It is the property of the State, which 
keeps the fabric in repair, and for the past ton years has granted 
an annual subsidy towards the up-keep of the collections which 
are the property of the important Dutch Society of Industry. 
This society founded the Museum about 2G years ago, and, 
together with the provinces, the city of Haarlem, and large 
commercial firms, supply the necessary funds for the proper 
working of the Institution. The gross annual income from all 
sources amounts to about 10,000 gulders. 

The Director of the Museum, Dr. F. W. van Eeden, and his 
assistant, Dr. M. Greshoff, were most kind to me, and at all times 
readily gave me any desired information concerning the collec- 
tions, which are very large and complete. The specimens are 
arranged according to their uses, and are much crowded, every 
available space being utilised ; the walls for the most part are 
covered with well-mounted dried specimens and figures of 
useful plants, together with many photographs illustrative of the 
various industries connected with the products. 

Spirit is the only preservative solution used. Specimens of 
fruits, seeds, &c., which are not absolutely dry are placed in 
stoppered jars, the stoppers being filled with unslaked lime to 
absorb the moisture so that the specimens may be placed at once 
i n their respective positions. 

As the time at my disposal was limited, I found it impossible 
to thoroughly go through the collections, which wuuld take at 
least a fortnight, so I devoted the time almost exclusively to 
the products of the Dutch East Indies, in which the Museum 
is very rich. Here I made notes of very many products wanting 
in the Kew Museums and arranged with Dr. van Eeden for an 
exchange of duplicates. 

Schools are largely supplied* with duplicates. 

The upper floor of the building contains the Art Industrial 
collection belonging to the same society, but distinct from the 
Museum, and in the immediate vicinity is a school of design. 



University Botanic Garden, Amsterdam. 

'these gardens are situated in the Jewish quarter of the city to 
the south of the Entrepot Dock, and are generally known as the 
" Hortus." They are open daily from 6 until 6 in the summer, 
and from 7 until 5 in the winter, the same arrangement applying 
to Sundays. There are seven glass-houses in all. The Victoria 
regia house has a gas pendant immediately above the tank, with a 
large and somewhat hideous ball-shaped reflector, to enable 
visitors to see the plant in the evening during the flowering 
period. 
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The houHes c ^ntain many economic plants, ferns, cycads, and 
palms. A plant of EncepMUivtos hmgifolhis^ about 20 feet high, 
is reputed to be of great age. I also noticed a fine plant of 
Dracceruc Draco, perhaps 30 feet high, branching into three 
towards the summit. 

The collection in the open is not extensive, the system of 
classification being that of Luerssen. Many of the labels which I 
found upon examination to be made of paper, varnished over, 
and secured in iron frames, were quite obliterated. Aquatic 
plants are grown in tubs. 

The Director, Prof. Hugo de Vries, kindly received me and 
showed me the Museum collection, which is a small one used for 
teaching purposes. Among the specimens brought to my notice 
were some natural flowers recently received from Dr. Herzfield 
and Co., Koln, very well preserved, but which appeared to have 
been made up with wax, &c. They had been preserved by a 
patent process of Prof. Pfitzer, of Heidelberg. 

The preservative solution used here is identical with that 
employed at the Museum of the University of Ghent, and is 
considered bj^ Prof, de Vries to be very satisfactory. 

For sealing glass disks to bottles paraffin is used and answers 
the purpose well, it is certainly an improvement upon the Kew 
method in several respects and takes far less time to apply. 

Within a short distance of the Botanic Garden are the Zoological 
Gardens, which contain a large and important Ethnographical 
Museum. I went carefully through this collection, but did not 
note any specimens suitable for Kew. Scientific names were 
comparatively rare. 

The docks are very extensive and scattered, but as the 
time at my disposal had been expended I was unfortunately 
obliged to return without visiting them. 

Miscellaneous Notes. 

In the neighbourhood of Ghent I observed from the train 
several small patches of tobacco, and in one instance a drying 
shed with the hands of tobacco suspended from the outside of the 
building. 

When at Antwerp I took the opportunity of visiting the 
extensive docks. I observed here enormous quantities of cotton 
and jute being unshipped from India, also American wheat, 
black and green *crin vegetal' {Chamcerops humiliSy L.), maize, 
rape, and poppy seed in bags, large quantities of cork cuttings 
in sacks, pillow-shaped bales of Russian flax packed in Tilia-hoBt 
and roughly sewn with rope. I also observed many cases of 
" new season's China tea congou,*' sewn up in matting and 
stencilled outside. 

The timber docks are well worthy of a visit. Chiefly to be 
noticed here were large baulks of pine and oak stems, the latter 
being cut into sections of about 8 feet, also large quantities of 
deals of various sizes down to small staves, which are probably 
used for match-making. 

It may be interesting to record the presence c^ large qnantities 
of paper-making machinery from Norway, together with rough 
cardboard, probably from the same source. 
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The gTAusjry is an enormous structure, the grain being con- 
yeyed into it by machinery. The elevator can be raised or 
lowered accordhxg to requirement. At the bottom of the 
elevator is a fly-wheel which revolves with great rapidity and 
forces up the grain, and at the top is an opening from which much 
of the dust escapes during the operation. 

In the neighbourhood of Dordrecht were noticed large quan- 
tities of vegetables under cultivation, many of which, I was 
informed, found their way into the London market. I observed 
that the gardens were effectively fenced in with a material I had 
not seen so employed before, and found upon enquiry that it 
consisted of the stems of Phragmites commuyiiSy Trin., supported 
by willow saplings ; afterwards I noticed the same material 
being harvested and so used in many parts of Holland. 

It was interesting to observe large quantities of Boletus edulis 
Gantharellus dbrrhis and AgariruH campei^Ms, exposed for sale 
in the markets of Brussels. 

The ditches in many parts of Holland contained a luxuriant 
growth of Azoll^a caroUnianay which first made its appearance 
about ten years ago, and which, I am given to understand, fruited 
for the first time this year. 

In many places on the Dunes, where the sand had been bared by 
the wind, Psamma arenaricij R. & S., had recently been 
planted in tufts about 1 foot apart. Somewhat stunted Scotch 
fir (PinuH sylvestrUy L.) and sea buckthorn {Hippophde rham- 
noiaesy L.) were the chief woody plants on the Dunes, near 
Leyden. 

Being in the immediate neighbourhood of the nursery of 
Messrs. Krelage and Son, at Haarlem, I called upon them, and was 
very kindly received by one of the principals, who readily con- 
ducted me over the establishment. The shade for the houses 
consisted of matting formed of the stems of Phragmites communiSy 
mentioned above. It is prepared in the neighbourhood, and after 
about three years' service is cnt into shorter lengths and employed 
for fencing. 

J. M. HiLLIBR. 



DCVL— VANILLA IN SEYCHELLES. 

9 

The cultivation of vanilla in Seychelles appears to be at present 
in a comparatively prosperous condition. Information regarding 
the industry has been published in the Kew Bulletin, ]892 
(pp. Ill, 120, with plate, p. 214) and 1897 (p. 113). 

Further information is taken from the Annual Report for 1890 
{Colonial Reports, Annual, No. 214, 1897), by the Administrator, 
Mr. H. Cockbum Stewart : — 

" The vanilla crop of last year is the largest that has ever been 
grown in Seychelles— 63,0()0 lbs. The prices ruling during the 
year on the London and Paris Markets have also been most 
favourable, and the value of the crop has been declared at 
Rb. 936,000. 
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" The large output of vanilla has given a fresh impetus to its 
cultivation and a very large quantity lias been planted during the 
past year. 

" When the country is opened up by means of roads, as will 
shortly be the case, many acres of vanilla land will no doubt be 
taken up which at present are uncultivated, owing to the difficulty 
of transport. 

"In one district alone, the Mare aux Cochons, to which a new 
road will be opened, there are about 5,000 acres of virgin soil 
well suited to vanilla. 

" The cultivation of vanilla only dates back to about 20 years 
ago, and is only now beginning to be thoroughly understood. 

"The Mexican system of allowing the vines to grow under 
trees nearly wild is almost universally adopted at present, and 
is a decided improvement on the old system of training the vine 
on artificial supports. I trust that the new mode of cultivating it 
will go far to ensure regular crops. Nothing pays better than 
vanilla. Its production costs the planter Rs. 3 per pound, and as 
prices vary from Rs. 8 to Rs. Irt the pound, a net profit of from 
Rs. 5 to Rs. 13 is the result. This year the average price was 
Rs. 15 the pound. The yield may be taken to be 200 lbs. an acre. 

" Taking therefore an average of Rs. 10, an acre of vanilla should 
produce Rs. 2,000. 

"Most of the land in Seychelles is in the hands of private 
owners, and it is difficult to estimate its cost, but it may be 
taken that land can be bought at from Rs. 100 to Rs. 200 
the acre. It has been stated that landowners are reluctant to 
part with their land, but I do not apprehend much difficulty on 
this score provided that purchasers are prepared to pay ready 
money. 

" There is some land belonging to the Government well adapted 
for vanilla cultivation which can be leased for periods varying 
from 9 to 21 years. 

" Seychelles is unfortunately almost a terra incognita^ for 1 
cannot help thinking that if the scores of young Englishmen 
who leave the mother country year after year for other lands 
knew of it, they would give the preference to an English colony 
which offers advantages not to be met with elsewhere for the 
investment of small capital, say £1,000." 



The following correspondence has since passed in regard to the 
(quality of Seychelles vanilla :'— 

Colonial Officb to Royal Gardens, Kew. 

Sir, Downing Street, December 6, 1897, 

I am directed by the Secretary of State for the Colonies to 
transmit to you, for your information, the enclosed copy of a 
despatch from the Administrator of the Seychelles Islands, 
forwarding a specimen of vanilla, grown on one of the estates in 
those islands. 

I am, etc., 
The Director, (Signed) H. BERTRAM Cox. 

Royal Gardens, Kew. 
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[Enclosure.] 

Administrator of the Seychelles to Colonial Office. 

Government House, Seychelles, 
Sir, October 16, 1897. 

I have the honour to inform you that I have forwarded to you 
by this mail a specimen of vanilla, which was given to me by 
Mr. D'Emmerez, the owner of Amitee Estate, Praslin, and which 
is one of the finest samples of vanilla I have seen. 

I went through this estate when lately ac Praslin and was much 
struck with its appearance and that of the neighbouring estate 
" Cote d'Or," which last year produced about £5,000 worth of 
vanilla. 

Some of the Seychelles vanilla sent home last year was pro- 
nounced by experts to be the finest ever seen on the London 
market, and the bundle I am sending will show how well the 
preparation of vanilla is now understood in the Dependency. 

I have, etc., 
(Signed) H. CocKBURN Stewart, 
The Right Honourable Administrator. 

J. Chamberlain, M.P. 

Royal Gardens, Kbw, to Colonial Office. 

Sir, Royal Gardens, Kew, December 28, 1897. 

I have the honour to acknowledge the receipt of your letter 
of December 6, transmitting a sample of vanilla grown in the 
Seychelles. 

2. I now enclose, for the information of the Secretary of State, 
a commercial report upon it. 

I am, etc., 
(Signed) W. T. Thiselton-Dybr. 
H. Bertram Cox, Esq., 
Downing Street, S.W. 

[Enclosure.] 

Report by Mr. A. C. Meyjes, of the Chrmisf and Druggist, on a 
sample of vanilla grown in Seychelles, and received through the 
Colonial Office, December 7, 1897 : — 

"The pod you have sent is an unusually tine and long one. 
Vanilla of this character would probably realise about 26s. or 27s, 
per lb. gross in the London market at the present time. Prom 
that figure must be deducted certain trade allowances, brokerage, 
&c., amounting altogether to about 10 per cent. But your friends 
should be careful to tie the vanilla together in bundles containing 
pods all of the same length, or at least not varying more than 
|-inch, because the pods are paid by length as well as by 
appearance. And further, I am afraid that the prices of vanilla 
are on the decline. They have been unusually high this year, 
and after Christmas the trade demand is apt to drop. Moreover, 
vanilla-growing must have been a very profitable business during 
the past few seasons and the usual result, viz., over-production is 
sure to follow. Strange to say, vanillin (the coal-tar product) has 
never been so cheap as now. The consumption of vanilla pods, 
however, is increasing every year and likely to continue to do so 
for a long time." 
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DCVIL-MI8CELLANE0US NOTES. 

Mr. George A. Bishop has been appointed by the Secretary 
of State for the Colonies, on the nomination of Kew, Super- 
intendent of the new Public Garden established at Bermuda by 
the Public Garden Act, 1896, "to assist in developing the 
agricultural and horticultural capabilities" of the colony, upon 
which its prosperity largely depends. Mr. Bishop has had twenty- 
three years practical experience in every branch of gardening, and 
was lately head gardener and steward at Wightwick Manor, near 
Wolverhampton. He has, besides, considerable other attainments 
which seem peculiarly to fit him for the varied duties of his new 
post. He passed fourth in honours in the examinations of the 
Science and Art Department in Practical Chemistry. He gave 
lectures on horticultural subjecte under the Wolverhampton Coi*- 
poration, and appears to have been successful in raising the 
standard of the industrv in the district. 



Botanical Magazine for March All the plants figured are in 

cultivation at Kew. Gamptosema pinnatxim is a shrubby 
leguminous plant from Brazil, whence seeds were sent to Kew by 
Dr. Glaziou, formerly Director of the Passeio Publico, Rio 
de Janeiro. The flowers are two inches long, and are bright red- 
purple. Enjthroyiium Hcu^twegi is a Calif ornian species which 
has been in cultivation at Kew for a long time. It is closely allied 
to E. grandiflorum, Dracwna godseffiana was first sent to Kew 
in 1892, by Mr. Henry Millen, Curator of the Botanical Station at 
Lagos. The species is nearly related to D, surctilosa^ which it 
resembles in its subscandent habit and spotted leaves. The 
drawing in the " Botanical Magazine " unfortunately does not 
represent the best variety, which has much darker green leaves, 
with more numerous spots. Eacquetia Epipactis is a curious 
umbelliferous plant, native of South Europe and Siberia. The 
flowers are yellow, in simple umbels, surrounded by an involucre 
of rather large green bracts. Nothing is known as to its intro- 
duction into the Royal Gardens, where it has been cultivated for 
many yf'arp. 



Botanical Magazine for April — Allium Sclmhei^ti^ a species 
which is widely distributed in western Asia, has long, broad 
leaves and rose-red flowers on remarkably long pedicels ; the 
umbels being nearly eighteen inches in diameter. Bulbs 
were sent to Kew by Messrs. Herb & Wulle, Nurserymen, 
Naples, in 1896, and flowered in June, 1897. The luxuriant 
variety of the pretty Myosotis dissitiflora figured, was 
communicated by E. J. Lowe, Esq., F.R.S., who desired that it 
should be named after Mrs. Thiselton-Dyer. The native country 
of the species is not positively known, but it is believed to be 
Switzerland. Crocus Malyi is a native of the Dalmatian mountains, 
where it was discovered more than fifty years ago. The flowers 
are white or straw-coloured, with a yellow throat. Corms were 
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presented to Kew bj- 6. Maw, Esq., P.L.S., the author of the 
splendid monograph of the genus. Rfieum Ribea is an old 
inhabitant of botanical gardens. It is ornamental both on account 
of its large leaves and its bright red fruits. 



Flora of Tropical Africa.— Part 2 of Vol. VII., edited by the 
Director, was published in April. It contains the conclusion of 
Mr. Rolfe's enumeration of the orchids, and that of the Scitamineee 
and IridecBy by Mr. Baker. 



Flora of Simla.— Since his retirement from active service, 
Colonel Sir Henry Collett has devoted much of his time to pre- 
paring at Kew a Flora of Simla and the adjacent district. Simla 
itself is situated at an elevation of about 7,000 feet, and the area 
included gives a range of altitudes from 3,000 feet in the valleys 
to 10,000 feet the summit of Huttoo, hence the vegetation is 
highly diversified. Including ferns and a few other vascular 
cryptogams, the total number of species is estimated at about 
1,500. The work, which is well advanced, is to be illustrated by 
200 figures in the text, all uniformly half natural size, reduced 
from drawings, by Miss M. Smith, of natural size. Sir Henry 
has presented the first portion of the original drawings to Kew. " 



Didierea mirabilis.— As long ago as 1880 the late Dr. H. Baillon 
described {BulL Sor. Linn, Par, i., p. 258) Didierea madaga- 
scariensisy one of the most singular plants which the botanical 
exploration of Madagascar has yielded. In consistence and 
appearance it resembles some of the large prickly columnar 
Ccicti ; and the structure of the unisexual flowers is so anomalous 
that the author took some years to decide upon its position in the 
natural system. 

A second species, D, ynirahilis^ was described {Bull, Mus, Hist, 
Nat, Par. i., p. 23) by the same botanist in 1895. This is very 
different in habit from the other, being a miniature tree, with a 
very short trunk, and long, thick, cylindrical branches, giving it 
the appearance, at a distance, of a huge Lycopodlum, Both 
species inhabit the coast region of south-western Madagascar ; D, 
tnadugascariensis growing gregariously in arid plains near Tulear, 
about 23° S. lat., and the other in the plains of Morondava, about 
three degrees further north. Mr. Alfred Grandidier, the editor of 
the sumptuous and comprehensive work on the Natural History 
of Madagascar, in course of publication by the French Govern- 
ment, appears to have discovered D. rnddagascariensis^ and the 
genus was dedicated to him. At least Baillon says : — " Je donne 
ce nom k une curieuse plante de Madagascar, observee par M. A. 
Grandidier, non loin de Tulear." D, mirahilis was discovered by 
a Mr. Greve, and Mr. Grandidier procured the seeds from which 
a few plants were raised in the garden of the Paris School of 
Medecine. This garden, by the way, has been abolished and the 
plants dispersed. Thanks to the kind offices of Mr. A. Franchet, 
President of the Botanical Society of France, and the concurrence 
of Professor Blanchard, Dr. Baillon's successor at the Faculte de 
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Medecine, Kew now possesBes a healthy young plant of D. 
mirahilis. It should be mentioned, however, that the plant was 
actually presented by Mr. A. Grandidier, to whom the whole 
batch belonged. The accompanying figure, kindly lent by the 
proprietors of the Gardeners' Ghr(micle,iho\igh not really a portrait 
of the Kew plant, very well represents it. In this state the very 
short lateral branches or "cushions" bear three or four sharp 
spines and as many very narrow, almost cylindrical, fleshy leaves, 
overtopping the spines. 



DiDiBRA MiBABiLis : Seedling plant, 8 inohes high. 
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Pignres of the adult state are given in Baillon's Hhtoire 
NaturelU dea Planter de Madngascar (a part of Grandidier's 
work referred to above), plates 261-2 and 262a. — 262D. ; and 
those representing habit are reproduced in the Bull. Miis. HisL 
Nat. Par., i. (1895), pp. 216-217. The genus is now referred to 
the SapindacesB. 



** The Last of its Bace " :— This must be the epitaph on all that 
remains of an interesting " Cabbage tree," that has just disappeared 
from the flora of the island of St. Helena. It was originally 
described by Sir Joseph Hooker under the name of Pniadia 
rotufidifolia, and figured by Melliss in his work on St. Helena, 
t. 41. Melliss wrote in 1875, "this plant had almost been classed 
with the extinct species, until, after long and patient search, I 
experienced the great delight of discovering one tree of it in the 
Black field at Longwood Gate. It is an old tree, probably the 
only one alive anywhere, and likely soon to follow the fate of 
the ' ebony ' and * string wood,' both of which, after much seeking 
for them, I am inclined to believe exist no longer." 

The ebony mentioned above was Melhania melanoxylon^ 
Ait. It existed in European gardens after it had become extinct 
m St. Helena, but is apparently now completely lost. The 
stringwood was Acalypha reticulata, Muell. Arg., described by 
MellisB as " a beautiful little plant that formerly grew on the 
main central ridge amongst ferns and cabbage trees about the 
locality of Casons . . . but it is no longer there." 
tofJ'^'^ ^^^^*wd//bZia was figured in the Oardmers' Chronicle, 
1888 (I.), pp. 180, 181, and referred to as follows :— 

"The interest attaching to the tree is that ii is the last 
existing representative of its race in the island of St. Helena. 
Formerly, doubtless, there were many more, but goats and 
the destructiveness of man have destroyed this, and many 
other species peculiar to that remote islet. As in point of 
structure it possesses peculiarities of its own, it is evident 
that the loss of such a tree is equivalent to the tearing out of a 
page of a record, or, to suit the Philistine mind, let us say the 
destruction of a page of a ledger. In this country, indeed, 
generally, composites are herbs, or at most bushes. Asters, 
Senecios, Daisies, Chrysanthemums, Dahlias, as all know them in 
our gardens, are not to be classed with trees, but here we have a 
plant nearly allied, generally, to Aster, which forms a good sized 
tree with spreading naked branches, bearing small, stalked, 
spathulate, toothed leaves crowded towards the ends of the 
branches, and which leave when they fall very prominent 
cicatrices. The heads of flowers are borne in dense clusters, as 
shown in the smaller illustration. The tree in question is about 
20 feet high, and grows near the entrance gates of Longwood, the 
place of the enforced retirement of Napoleon, who must often 
have seen it." 

The Assistant Director of Kew who visited St. Helena in 1883, 
and wrote a report on its agricultural resources for the Colonial 
Office— (African No. 275, CO., January, 1884) contributed the 
following further particulars to the Gardeners' Chronicle, 1888 (I.) 
p* Sxx» 
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**The interesting plant recently figured and described is, I 
regret to say, not represented at Kew. It is true, as you mention, 
that I brought seed from St. Helena in 1883, but none of it 
germinated. The same result attended the seed taken to -lamaica, 
and also some sent to Ceylon and Southern India. It is very 
probable, as suggested by Professor Oliver, that some of these 
* Cabbage trees ' are sub-dioecious, and if this is true as regards 
the plant under notice there is little hope of perpetuating it by 
seminal reproduction. This view is in some measure confirmed 
by the fact that no plants have been raised from seed sown in the 
island, and also by an experiment which the late Governor Janisch 
carried out on the spot. The ground near and under the tree was 
enclosed by hurdles, and the soil broken upand carefully prepared 
in the hope that some few well ripened seeds would fall upon it 
and germinate. Not a single plant was thus raised. I have only 
to add to your excellent description of this plant, that the flowers, 
which are plentifully produced in May or June, are small (^ inch 
diameter) and white, with a yellow centre." 

The news of the death of the tree was announced in a letter 
from His Excellency the Governor, dated October 29th, 1897 : — 

" You will be sorry to hear that the old Psiadia rotund ifolia 
at Longwood, the last of its race, was blown down in some recent 
gales. I tried every plan I could think of to propagate it but 
without success, slips in the ground and in water bottles, and 
grafting on gumwood stocks, and seeds, but all in vain. Would 
you like a specimen of the wood ? though I think you have a 
piece at Kew. It is plain white without veins, and extremely 
heavy." 

The specimen of the wood kindly offered by Mr. Stemdale was 
received at Kew a few days ago, and this relic of the last living 
specimen of Psiadia rotundifolia is deposited in the Timber 
Museum (No. 3). 



Sararanga sinuosa.— The Rev. K. B. Comins has sent another 
small collection of dried plants, chiefly from the Solomon Islands, 
and including a short branch and mature female inflorescence of 
this singular member of the Pandanaceaj. (See Kew Bulletin^ 
1895, pp. 15I)-161 and 273.) There is also a male inflorescence, 
which was previously unknown ; but it is in a very advanced 
stage, and almost destroyed, unfortunately, by insects. Still it is 
sufficient to give an idea of its appearance, and some perfect 
flowers have been found amongst the remains which will enable 
the diagnosis of the genus to be completed. Mr. Comins also 
claims to have discovered that the leaves are quadrifariously 
arranged — ^not spirally, as in Pandamis ; and the branch he sends 
confirms his statement. Further figures will be given in Hooker's 
Icones Plantay^m. 



Aluvilla.— jB7ii« juglandifolia^ Willd., as limited in the latest 
monographs, is usually a tree of moderate size, native of Western 
America, ranging from Mexico to Peru, and inhabiting moun- 
tainous districts up to at least 3,500 feet above the level of the 
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sea. Galeotti describes it as a beautif al shrub, having pale yellow, 
fragrant flowers, growing in woods in the Cordillera ot Vera Cruz, 
at an elevation of 3,000 feet. Birschel designates ii a large tree, 
growing at an altitude of 3,500 feet, near Guarenas, in the province 
of Caracas, and bearing the name of " ManzaniJlo Bovo." Spruce, 
who collected it at Banos, Quito, has the following note : 
"Arbor patula, 40-pedalis, lactescens, hand resinoso-aromatica. 
Flores albi. Ahibilla^ Quitensium." Purdie, who collected it 
in New Grenada, states that it is " the celebrated Palo Petro-Fer- 
nandez" ; and on another label he describes it as a large forest tree. 
There are specimens in the Herbarium from several other collectors 
and localities, but they are unaccompanied by any remarks. 
£rnst {La Exposicion Nacional de Venezuela en 1883, p. 215) 
enumerates Rhus jugkuidifoHa among woods and timbers, under 
the vernacular name of " Manzanillo de Cerro." Not one of the 
foregoing Spanish names is given in Seemann's Die VolfcHfiamen 
der Amei'ikanischen PJiamen^ and we have found no published 
account of its possessing poisonous properties, which, from its 
popular name "Manzanillo" (Manchineel) might have been 
expected. But some months ago Mr. J. V. Sigvald MuUer, of 
Guayaquil, sent to Kew fruiting branches of Rhus juglandi- 
folia ; one parcel named " Aluvilla blanca," and another 
"Aluvilla negra." There were slight differences in the foliage, 
but we could find nothing to distinguish them specifically. 
Mr. MuUer, however, is of opinion that they are distinct, and 
states that both have the reputation of being exceedingly 
venomous. So far as we understand, his information was all 
derived from hear-say, and is merely traditional. Indeed he 
stat-es that he had met none except Indians who even knew the 
name "Aluvilla." There may be a grain of truth in the 
tradition, though it is almost certain that Rhus juglandifolia 
is not harmful to Europeans. 



Pungus from indigo refase Professor C. A. J. A. Oudemans has 

recently called attention {Versl. Konikl, Ahad, Wetensch, AmsL 
IV., 89 (1897), to a new species of edible fungus, Veiya indigocola, 
Oudem., from Klatten, Java, which grows abundantly on the 
debris of Indigo/era tinctoria^ after the colouring matter has been 
extr«icted. The native name of the fungus is " Djamoer tom," 
which signifies indigo-plant fungus. A specimen received from 
the Haarlem Colonial Museum proves to be a species of Goprinus. 



Books presented by the Bentham Trustees.— In addition to about 
twenty serial publications, received in exchange for Hooker'^s 
Icofiea Plantaruniy the Bentham Trustees have from time to time 
made important gifts of books. The most recent acquisitions 
from this source are mostly fifteenth, sixteenth, and seven- 
teenth century books. Among them are the editio princeps of the 
Opus Ruralium Commodoru?ny of Crescenzi, 1471 ; a good copy 
of the same author's De AgricuUura amnibusque plantm^m et 
animalium generibusj UM xii., &c., 1548 ; an excellent copy of 
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Der Uerhary oder Kruterbiich^ genannt dsr Gart der Genundheity 
Strassburg, J. Priiss, 1507 ; Fuchsii Plantarum Htstaria^ 1551; 
Worlidge's Systema Hortictiltura*^ 1682 ; and Bacon^s Sylva 
Sylvarum^ 1627. An interesting book of more recent date (1732) 
is The Flower Garden Dinplayed, The continuation of the long 
descriptive title reads : — " In above four hundred curious repre- 
sentations of the most beautiful flowers, regularly disposed in the 
respective months of their blossom, curiously engraved on copper 
plates from the designs of Mr. Furber and others, and coloured to 
the life, with the description and history of each plant, and the 
method of their culture, whether in stoves, greenhouses, hot-beds, 
glass-cases, open borders, or against walls. Very useful, not only 
for the curious in gardening, but the prints likewise for painters, 
carvers, japaners, &c., also for the ladies, as patterns for working 
and painting in water colours, or furniture for the closet." 
Another work pre&ented by the Trustees is Poiteau's mag- 
nificent Pomologie Frati^aise. This comprises four large 
quarto volumes containing 431 plates, which were issued 
separately, with i«xt, at a franc and a half each, between 
1838 and 1846. The drawing is perhaps equal to anything 
of the kind, and far superior to most ; and the colouring 
of the fruit is generally good, but of the leaves somewhat too 
uniformly blue-green, the ground being coloured ink. Brookshaw's 
Pomona Britannica^ of which Kew possesses a fine copy of the 
large edition, surpasses Poiteau in colouring, but does not equal 
it in drawing. 



Mexican Works on Botany, Materia Medica, &c.— The Kew 
Library has received a valuable gift of books from the Secretaria 
de Fomento, Mexico. In 1787 an expedition was organized for the 
scientific exploration of Mexico and other parts of America under 
Spanish dominion, and Martin Sess6, a botanist, was nominated 
its leader. J. M. Mocifio and V. Cervantes were associated with 
him in the botanical work ; and the two volumes entitled Plantce 
NovcB Hispanice and Flora Mexicami are from manuscripts left 
by Sesse and Mociao. Their interest now is little more than 
historical, as most of the specimens described as new have already 
been published by other botanists, and many of the identifications 
are obviously erroneous. A useful work is the Bihiioteca BQlanico- 
Mexicana^ by Dr. N. Leon ; it contains titles of works and 
references to publications little known in Europe. Daton para la 
Materia Medica Mexicana (primera parte) is an illustrated book, 
which will be very serviceable in identifying Mexican drugs and 
connecting them with their native names. Monograjias Mexicanas 
de Materia Mediate Anales del Instituto Medico Nacionnl and El 
Estxtdio are serial publications treating largely of medicinal 
plants. 



Moth Borers in Sugar Cane.— In the Kew Reporty 1876, p. 26, 
mention is made of the ravages of the larva of a moth among the 
sugar canes of British Guiana. It was identified as Phakena 
^accJiaralis of Fabricius, but regarded as the same as Diatrixa 
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mcchari of Quildiag, who described it in 1828 from specimens 
found in the Island of St. Vincent. There is a brief notice, with 
figures, given in the Kew Bulletin^ 1894 (pp. 152 and 175). 
A fuller account, with a bibliography, is that of Mr. T. D. A. 
Cockerell in the Jamaica Bulletin^ April, 1892. Both in the Kew 
Report cited above and in standard works dealing with the subject 
it has been suggested that this species also infests sugar canes in 
Mauritius and other parts oi the East Indies. Some confusion in 
consequence has arisen in regard to its distribution. 

According to a note in the Comptes Rendiis (cxxv., 1897, 
pp. 1109-1112), by M. Edmond Bordage, Director of the Museum 
in the Island of Reunion, the Old World moth borer is Diatrcea 
striataliSy Snellen. This, it is said, was originally introduced 
from Ceylon into Mauritius in 1848 with sugar canes. It is now 
widely spread in the East Indies. 

The distinction between D. eaccharalis and Z>. striatalis^ we 
are informed by Mr. W. P. Blandford, F.Z.S., was established by 
Snellen in Mededeelingen van Jiet Proefstation voor Suikerriet in 
West Java (1890, pp. 94 et s^q., tt. i. and ii.) ; also in Tijdschri/t 
voor Entoinologie (xxxiv., 1892, p. 349, t. xix., figs. 1-4). 

It would appear, therefore, that 2). saccharalis is of New World 
origin, but apparently not now entirely confined to that hemi- 
sphere. It may have been " the worm eating the sugar canes " 
recorded by Hans Sloane in Jamaica in 1725. It has since been 
found in nearly every part of tropical America, while in the 
United States it attacks not only sugar cane, but also maize and 
sorghum. According to Cotes it is reported as " injuring sugar 
cane " in India. 

D, stHatalis^ on the other hand, is apparently entirely an Old 
World species. It has not hitherto been recorded from any part 
of the New World, but in the interchange of sugar cane plants 
from one side to the other there is little doubt it will eventually 
be introduced there. Its present area of distribution includes 
Ceylon, Mauritius, Java, Singapore, Sumatra, and Borneo. 

M. Bordage draws attention to yet another sugar cane borer in 
Sesamia nonagrioides. This was first observed attacking maize 
in Central France, and afterwards, also on maize, in Spain. In 
Algiers it attacked both sugar cane and sorghum. It may prove to 
be the sugar-cane borer of the Canary Islands {Kew Bulletin, 1894, 
p. 177). Snellen describes a variety, alhiciUata^ as attacking 
sugar cane in Celebes and Java. From the latter it is supposed 
to have been introduced to the Mascarene Islands and Madagascar. 



Spurious St. Ignatius Beans — blinder the name of '^Ignatia 
amara Beans," from Matto Grosso, Central Brazil, some broken 
seed pods were recently submitted to Kew for determination. It 
was at once evident that they were not the produce of Strychnos 
Ignatii, Berg — a large climbing shrub of the Philippines, which 
furnishes all the St. Ignatius beans of pharmacists. They were 
evidently portions of winged pods of a leguminous plant belong- 
ing to the tribe Dalhergiece. Upon cutting through these pods they 
were found to be highly charged with a pale yellowish fluid 
balsam, and upon further comparison there was but very little 
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difficulty in identifying them as portions of the pods of Pterodfm 
puhescens, Benth. The reason for the application of the obsolete 
Linnean name, Ignatia amara^ to these pods is not far to seek, 
for it seems that the term " St. Ignatius Bean " is employed to 
designate the seeds of several medicinal plants in South America, 
and the species of Pterodon are included amongst them under 
the name of Fava de St. Ignacio. 



Gupu-assu In a Report on the '^Condition of tropical and 

semi-tropical fruits in the United States," in 1887, published by the 
United States Department of Agriculture (Division of Pomology 
Bulletin No. 1), the following account is given of a fruit with 
this name which had hitherto not been identified botanically. 

Deltonea hictpa (sic) — Native of Brazil, where it is called the 
" CapU'fissu.'^ It is a medium-sized tree, with immense thick 
foliage, so that in a grove of them it would be dark at noonday. 
The blossoms are small ; the fruit an immense oval vessel, but 
often nearly round ; a hard woody shell covered with a russet 
furze ; inside, a yellow mass of pulp surrounding the immense 
seeds. When ripe, one of the fruits will most deliciously perfume 
the whole air. The flavour it is impossible to describe, but to 
drink the " wine of capuassu," which is simply the pulp washed 
off in water and strained with a little sugar added, is worth a 
voyage across the Atlanic" (Edward S. Rand). 

The writer of this note was a resident at Para, and an occasional 
correspondent of Kew for many years. The news of his death 
was received with regret in the autumn of last year. 

Deltonea lutea^ Peckolt (Hist dns Plant AlimrnL Bra^vl^ I., 
p. 119.)> " Cupua9U " is a name only. It does not appear in the 
Index Kewensis, and, as far as can be traced, no desciiption has 
ever been published. The native name Cupti-OHsu or Gupu-a^i 
is not unfamiliar in connection with Brazilian plants. It is given 
by Martins (Flora Bras.y XII., pt. iii., p. 76) as the local name 
of Tlieohvoma grandiJUyt^m, K. Schum., while in Burchell's MS. 
list in the Kew Herbarium (Nos. 9,367, 9,467, and 10,001) Gajm- 
assti and Cupu-dhi are referred to species of Theohroma, From 
Mr. Rand^s description it is evident that the plant which yields 
the " wine of cupu-assu " does not belong to the Malvaceae, as 
suggested by Peckolt, but to the genus Theohroma^ in the nearly 
allied Ste^^ciiliacecBy which includes the plant thiat yields the 
well-known cacao, or chocolate of commerce. The details 
supplied by Mr. Rand almost exactly apply to species of 
Theohroma, bearing woody-shelled fruits, such as those of 
T. bicolor or T, martiana. The seeds in Theohroma are 
usually embedded in a sweet and somewhat aromatic pulp, 
which, washed off and strained, with a little sugar added, would 
afford a palatable or even a delicious drink in hot countries. 
There are fruits of T. martiana in the Kew Museum from 
R. Spruce, marked Ctipu asmi, with the information that " the pulp 
is made into a preserve." They correspond in size, form, and out- 
ward appearance almost exactly with Rand's description. 
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The field of nature is one of incessant struggle. Every plant 
has to hold its. own in the face of foes bent continuously and 
relentlessly on its destruction. If it succeeds it is only, because 
its defensive resources are on the average superior to the attacks 
made, npon it. The final result is one of equilibrium, in which 
foe and victim each manage to survive. This is arrived at 
through the interaction of conditions usually difficult to trace, 
but brought into adjustment after a long period of struggle. 

When man appears on the scene and for his own purposes 
destroys the adjustment, the struggle begins anew with increased 
severity. He grows some one plant in wide stretches after 
clearing the ground of its competitors. But in so doing he 
relaxes the restraint of all its foes and often gives them a chance 
they have never possessed before. 

Plants and their parasites have to live in nature as best they 
may. The host can do without the parasite, but the parasite, 
cannot do without the host. A plant may exist alone in a forest and 
the parasite which kills it will find its own isXe sealed if it cannot 
transfer its attacks to a neighbouring individual. The straits to 
which a parasite in consequence is put to continue its existence, 
and the varied means by which this is effected, form one of the 
most fascinating subjects of biological study. But the net resuU 
is that under natural conditions the parasite is kept in check. 

When any crop is grown on a laige scale it is obvious that the 
conditions are changed. A parasite having by accident fastened^ 
on an individual plant in a plantation and done its fatal worby 
can then extend, usually with little difficulty, to contiguow 
plants. Under such circumstances the spread of a fungoid disease 
can only be compared to a conflagration^ which beginning on* » 
small scale may increase to disastrous dimensions. Such troubles 
are part of the price which man has to pay for dtsturbing the 
order of nature. The only way to treat them is to endeavour 
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either to restore the nataral checks which man has abolished, or, 
as this can from the circumstances of the ease rarely be done, 
to substitute artificial ones in their place. And as a matter of 
practice, by an attentive study of the habits of the parasite, this 
can generally be eflFected and the injury it inflicts circumvented. 
The difficulties which beset tea-culture in Assam are only an 
illustration of these general principles. But the Government of 
India does not possess any trained mycologist in its service, and 
no one was available for the study of the " Blights " which affect 
Indian tea-culture, but Dr. Watt, its Reporter on Economic Pro- 
ducts. When a similar investigation was needed for the poppy 
crop, it was entrusted to a gardening member of the staff of the 
Royal Botanic Garden, Calcutta. Dr. Watt was obliged to have 
recourse to Eew for the technical investigation of the most serious 
maladies with which the tea-planters have to contend. The 
following report has been drawn up, from material transmitted by 
Dr. Watt, by Mr. Massee, a Principal Assistant in the Herbarium 
of the Royal Gardens. 



Grey Blight. 

{PesUtlozzia Oiwpini^ Desmaz.) 

The amount of injury caused to the tea plantations by this 
fungus is estimated by Dr. Watt as follows : — ^*' I regard the 
Grey Blight as very alarming, a disease that if not checked may 
easily reduce the productiveness of gardens by fifty per cent. It 
might, in fact, convert Assam from the prosperous province the 
planters have made it, to one of extreme distress." 

An examination of the fungus sent from Assam on leaves of 
the tea plant, showed it to be identical with the parasite common 
on leaves of cultivated species of Camellia in Europe. The 
fungus first appears under the form of small grey spots, more or 
less circular in shape ; these spots gradually increase in size and not 
infrequently run into each other, forming large, irregular blotches 
which often eventually cover the greater portion of the sur&ce of 
the leaf. During increase in size, the spots are often bordered by 
a narrow darlc line. The grey or sometimes white colour of the 
spots is equally evident on both surfaces of the leaf, and is due to 
the disappearance of the chlorophyll, and the subsequent death of 
the cells composing the tissue of the leaf. The mycelium of the 
fungus is very delicate, rarely exceeding 2 /lc in diameter, hyaline, 
and sparingly transversely septate ; it at first occupies the inter- 
cellular spaces and runs between the cells, which eventually 
become separated from each other by a dense weft of mycelium. 
Finally the mycelium enters the cells and vessels in considerable 
quantity, causing the death of the invaded patches, the unattacked 
portion of the leaf remaining quite unchanged. When the leaf- 
tissue of the diseased patches is quite dead and brittle the mycelium 
of the fungus becomes aggregated in numerous dense tufts just 
beneath the cuticle, more especially on the upper surface of the 
leaf. On the tips of these aggregations of slender, erect hyphae, 
or conidiophores, which spring from a basal pseudoparenchymatous 
stroma, the conidia are borne. As these flusters of conidia increase 
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in aifle they raise the outicle of the leaf into a Beries of minute 
warts, nntil finally the tension is too great, and the cuticle 
ruptures, usually in a triangular slit through which the mature 
conidia protrude and soon become free on the surface of the leaf, 
from which they are removed by wind or rain. Such of those as 
happen to alight on the moist surface of the leaf of a suitable 
host-plant, germinate at once, enter the tissues of the leaf, and 
form a new centre of disease, which in course of time produces 
conidia. By this rapid method of conidia-formation and distri- 
bution, it can be readily understood how possible and certain it is 
for the disease to spread rapidly when once introduced into a tea 
garden. 

The conidia are produced at the apex of slender hyphae or 
conidiophores, and are very beautiful objects when seen under 
the microscope, being narrowly elliptic with somewhat pointed 
ends, and usually three-septate ; the two end cells are colourless, 
while the two median cells are olive-brown, the terminal colour- 
less cell being surmounted by four very slender, colourless, 
spine-like processes longer than the conidium itself. The above- 
described is the typical and most abundant form of conidium ; 
variations occur in the number of septa, which range from two 
to four ; the hair-like appendages also vary from one to four, or 
are sometimes entirely absent. 

The life-history of the fungus was ascertained from a series of 
cultures ; living conidia being obtained from the fungus growing 
on Camellias cultivated at Kew. 

Conidia germinated freely within eighteen hours in hanging- 
drop cultures in ordinary tap water. The median dark-coloured 
cells of the conidia are alone capable of germination, each cell as 
a rule producing a single germ-tube ; in rare instances two germ- 
tubes spring from a cell, one of which remains rudimentary. On 
sterilised bread a dense white superficial mycelium soon appears, 
on the surface of which very minute dark points, consisting of 
groups of conidia are visible about the third day. Five days 
after sowing, the conidia are mature and capable of germination, 
but bread does not appear to be a very suitable medium for the 
cultivation of this fungus, the characteristic terminal, filiform 
appendages of the conidia being almost constantly below the 
number normally present, and in certain tufts entirely absent. 
The spineless condition of conidium agrees exactly with the 
fungus described by Cooke as Hendet'sonia theicola^ parasitic on 
living tea leaves from Cachar, which is in reality nothing more 
than an abnormal form of Pestalozzia Ouepinty and has also been 
observed on Camellia leaves at Kew. Examples of these abnormal 
spineless conidia, sown on plum-juice gelatine, gave origin to 
perfectly normal conidia within a week, in fact only normal 
conidia were produced on the last-mentioned nutrient solution, 
whether normal or exceptional conidia (in so far as the number 
of apical spines were concerned) were sown. It is quite an easy 
matter to inoculate living uninjured Camellia leaves by placing 
conidia on the damp under surface of the leaf, and keeping it 
moist' for two or three days. No result was obtained when the 
conidia were placed on the upper surface of the leaf. 

4 A2 
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Pestnlozzia (iuepini is not known to poeaess any other form of 
fruit or mode of reproduction than the condition described abo^»e. 

The disease under consideration is by no means new ; specimens 
of tea leaves attacked by the Pestcdozziay now in the Kew 
Herbarium, are accompanied by the following note. " Tea leaves 
(blighted). Cachar. 1872 growth. A. H. Blechynden." A 
second lot of tea leaves, suffering from the same disease, is 
accompanied by a note as follows. '^Leaves from a tea tree 
recovering from * red spider.' Sap just beginning to run through 
them. This tree like many thousands has not given any leaf for 
three months. T. B. Curtis. Received from Mr. Blechynden, 
Calcutta, by T. B. C, October, 1878." 

The fungus occurs as a parasite on leaves of plants belonging 
to the following genera: — Camellia^ Rhododendron, Citrus^ 
Magrwlia, AlphiUmia, NiphohohiSy and LagerstrcBmm. 

Owing to its wide distribution at the present day, the original 
home of the fungus is difficult to determine with certainty, but 
the amount of evidence at hand suggests an Eastern origin. In 
India it occurs on Camellia and Ehododf*ndron ; in Europe it is 
by no means uncommon, but always on introduced plants 
belonging to the two above-named genera. In the United States 
it occurs on introduced species of Camellia and Citrus, from 
which it may possibly have passed on to the native Magnolia. On 
the other hand, it occurs on indigenous plants (Nij^hobolus) in New 
Zealand, and on Al2)hit4mia in Queensland. 

Preventive meaaures. — If the diseased leaves were collected with 
the amount of care and intelligence exercised in collecting sound 
leaves, and burned at once after being collected, the disease would 
soon be stamped out, as the mycelium of the fimgus is not 
perennial in the tea plant ; consequently infection, and a recur- 
rence of the parasite, depends entirely on inoculation by the 
numerous conidia or reproductive bodies of the fungus present on 
diseased leaves. Remembering the very different kinds of plants 
on which the fungus is known to be parasitic, it is very probable 
that it also occurs on wild plants growing in the vicinity of the 
tea gardens ; if such proves to be the case, all such plants should 
be removed if practicable, as the conidia of fungi are carried con* 
siderable distances by wind, birds, and insects, and no amount of 
attention in the way of removing the parasite from the tea planter 
would avail, if the supply of conidia requisite for inoculating the 
tea* plants were formed on other plants growing in the neigh- 
bourhood. 

The name of the fungus, together with the synonymy, is as 
follows : — 

PestalOBria Ouepini, Deamaz., Ann. Sci. Nat., Ser. 2, XIII., 
182, tab. 4, figs. 1-3 (1840). 

Syn, Peatalozzla inquinansy Karst., Hedw., 1891, p. HOI. 
Pestalozzia CatneUiw, Passer., Rev. Myc, 1887, p. 146. 
Coryneum Camellia', Massee, Grev., XX., 8 (1891). 
Hendei'sonia tJieiada, Cooke in Sacc. Syll., IV., 
No. 2334 (1884). 
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Fig. 1, Leaf of tea plant Bhowing the pale patches formed by 
"grey blight " (7 V^^/aA/i^r/a Gtiepini) ; nat. size. Fig. 2, Section 
through a pustule of the fruit of the fungus ; x 100. Figs. 3 & 4» 
ConicQa of the fungus ; x 400. Fig. 5, Conidia germinating ; 
X 400. 



Blister Blight. 

{Karobfisidiufn vexmiSy Massee). 

The amount of injury caused by this parasite, along with an 
interesting account of its general appearance and mode of life, 
will be gathered from the following account by Dr. Watt : — 
" One of the very worst blights on tea is known to the planters as 
Blister Blight, At first it seemed to me as if this might prove a 
species of blister mite {Phytopt^i^\ but I am now disposed to 
regard it as a fungus, and possibly a species of Exoasctts or 
TaphHrui, In tube No. 257 1 have sent specimens of the disease in 
all stages, from young leaves showing translucent spots, to pieces 
of leaves showing well-formed circular blisters, also the further 
stages of the blisters appearing hairy (under the lens), and others 
turned quite black. The history of the disease is somewhat 
striking. It invariably appears on tea that has not been pruned 
in the autumn. About April it extends to the pruned tea, which 
has by then come into leaf. At first it looks like a minute pink 
sj)ot, which, on being viewed through the leaf, is seen to be 
surrounded by a pale margin. This widens, and the upper 
surface of the leaf at this point becomes depressed into a circular 
pit that appears shining and moist. The under sur&ce looks 
like a wart of a white, woolly appearance. These warts, as they 
enlarge, unite iogether and invade the shoots until the whole of 
the affected parts shrivel up. The woolly surface of the warts 
thus seems to be covered with white filaments, but I could never 
detect these as bearing spores. Shortly after this the leaves and 
shoots turn quite black, and fall to the ground. At this stage the 
tea plantation looks as if it had been burned. I have seen 
hundreds of acres completely ruined in this manner. But in two 
months or so, new shoots appear, and the blight is not seen again, 
as a rule, till next spring, and even then spasmodically, and where 
unpruned tea exists. It was very bad in the spring of 1895, and 
in 1897 I could not discover a bush with this blight in the very 
gardens wliere, at the time of my first visit, all operations had 
been completely stopped by it." 

The view entertained by Dr. Watt as to the fungous nature of 
the parasite {»roved to be correct, microscopic examination showing 
it to be an undescribed species of Exohaaidium^ possessing 
features of interest from tlie mycological standpoint, more 
especially in the production of a dense layer of conidia which 
covers the surface subsequently occupied by the hymenium. The 
earliest indication of the disease is the appearance of translucent 
apots in the leaf, due to the disappearance of the chlorophyll and 
stayrch grains ; this is followed by a rapid increase in the number 
of cells constituting the spongy parenchyma of the leaf and 
situated within the ai-ea occupied by the mycelium of the fungus. 
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^he conspicnous blisters present on leaves that have been attacked 
for some time, are cansed by the secondary increase in the number 
of leaf -cells over a limited area of the surface being resisted by 
the healthy unyielding tissues of the leaf ; hence the abnormal 
growth, stimulated by the action of the parasite, assumes the form 
of a blister, being concave on the upper, and convex on the under 
surface of the leaf. When the points of infection are numerous 
on a leaf, the originally distinct blisters grow into each other 
during their development. The mycelium is very slender, not 
exceeding 2/a in thickness, sparingly transversely septate, and 
tinged with yellow when seen in the mass. It runs between the 
cells, which finally become much distorted and separated from each 
other. After becoming concentrated in clusters between the 
epidermal cells of the convex surface of the blister, on the under 
surface of the leaf, the mycelium ruptures the cuticle and appears 
on the surface of the blister under the form of minute, densely 
crowded clusters of hyphae. When the growth of the parasite is 
very vigorous the hymenium is not infrequently formed on both 
surfaces of the blister. Some of these hyphae run out into long, 
sterile filaments, giving a minutely downy or velvety appearance 
to the blister, when seen under a lens ; the great majority of the 
hyphae, however, remain short, and produce a single conidium at 
the apex. The conidia are hyaline, or with a tinge of yellow 
when seen in the mass, elliptic with somewhat pointed ends, 
1-septate, slightly constricted at the septum, straight, or sometimes 
very slightly curved, measuring 14-16 x 5-6/1. It is not unusual 
to find conidia germinating in situ, each cell of the conidium 
producing one slender germ-tube. Mixed with the conidiophores 
are numerous basidia, but these are not sufficiently crowded and 
compact to form a typical hymenium, the surface of the tuft 
constantly remaining loose in texture, resembling the face of a 
brush rather than a waxy, compact surface. The basidia are 
Bubcylindric, and so far as observed, constantly produce two 
slender, spine-like sterigmata, although the presence of four 
daughter nuclei in some preparations of basidia stained with 
iodine-green, would seem to suggest the probability of four 
sterigmata being found in some instances. The spores are hyaline, 
continuous, glabrous, ovate-oblong, often slightly inaequilateral, 
5 X 3/ii. When old, the tufts of hyphae appear to contract a little, 
thus becoming more isolated and distant from each other, and 
giving the hymenium a cracked appearance. 

The branches do not appear to be disfigured to the same extent 
us the leaves by the parasite. 

Preventive rnecisures. — Remembering the statement by Dr. Watt 
that the disease "invariably appears on tea that has not been 
pruned in the autumn," it seems almost superfluous to suggest that 
autumn pruning should be carried out, unless there is some very 
strong reason for not doing so. The removal of diseased portions 
before the spores are mature would go far towards preventing a 
recurrence of the disease. Such infected parts should be burned, 
and not allowed to remain on the ground. Spraying would not, 
in all probability, be permissible, otherwise a solution of potas- 
sium sulphide (one ounce to three gallons of water) would pre- 
vent to a great extent the spread of the disease, if applied at the 
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time when it first appears. All known species of Exobasiditim 
are parasites, forming blisters or galls on the leaves and branches 
of the host plant ; the flowers and fruit are sometimes also attacked. 
Species belonging to the following genera are known to serve as 
host plants : — BJwdodeftdroN, Vacchiium, Andromeday CaBsandra^ 
Arctostaphyloss Ledum^ SajcifragUy Laiirwsy Symplocos^ Arrhena^ 
therumj and Bromus, The above list of genera belonging to 
widely separated orders of plants, suggests the possibility of some 
ally of the tea plant also serving as a host for the " blister blight," 
and if such exist in the forest adjoining the tea plantations, there 
is but little hope of eradicating the disease until such nurse- 
plants are removed from the vicinity. 
The following is a diagnosis of the species : — 

■xobasidiam vexans, Massee. 

HymmvppJuyra innata, effusa, forma varia, vulgo orbicularia vel 
oblonga, in foliis infestatis bullas supra concavas infra convexas 
4-12 mm. diam. interdum confluentes f ormantia. Hymen mm leve, 
siccitate rimosum, initio pallidum, dein aetate albo-pruinosum. 
Basidia cylindracea 30-35 x 5-6 /i, 2-sterigmatif era ; sterigmata 
aculeata, 3 x 0*5 /i. Sjjm^ce ovato-oblongse, continu8B, hyalinsB, 
glabrae, saepe inaequilaterales, 5 x 3 /i. Gonidia fusif ormia, hyalina, 
1-septata, ad septum leviter constricta, 14-16 x 5-6 ft. 

On living leaves and branches of Camellia T?iea. Assam. 

Fig. 6, Leaf of tea plant, with blisters formed by blister blight 
{Exobasidium vexans) ; nat. size. Fig. 7, Section through a 
blister ; x 100. Fig. 8, Portion of hymenium of same, showing 
numerous conidia, a, and basidia, &, bearing two spores each ; 
x 400. Fig. 9, Free spores ; x 400. Fig. 10, Conidia ; x 400. 



Thread Blight. 
{Stilbiim nanum^ Massee). 



This very remarkable fungus, while agreeing technically with 
the genus Stilhum in the structure of the conidiophore, differs 
very niaterially in the presence of an elaborately branched, sterile 
stroma composed of densely interwoven, slender, sparsely septate, 
vaguely branched hyphae, 2-3 /n in diameter, combined to form a 
thin, white membrane, which is inseparable from the bark or leaf 
on which it grows. This sterile felted mycelium often forms 
white patches several inches in length on the bark of living 
branches, and then breaks up into irregularly-branched slender 
strands, many of which are not thicker than thread, hence the 
planter's name ^^ thread blights The delicate white strands of 
mycelium run along the surface of the bark to the tips of the 
young shoots, branching and anastomosing irregularly ; thence they 
not infrequently pass on to the leaves, where they form a yet 
more delicate, irregularly branched pattern. Microscopic examina- 
tion of a diseased branch shows that the slender mycelium is at 
first most abundant in the cambium zone, and extends to the young 
wood, the vessels of which soon become choked with a dense weft 
of mycelium. A slight browning of the tissues indicates the 
progress of the mycelium. This internal mycelium passes through 
the substance of the bark, and gives origin to the superficial strands 
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of mycelium described above. The branches are eventually killed 
owing to the destruction of the cambium zone and choking of the 
vessels of the -wood by mycelium. 60 far as can be observed 
from an examination of the ample supply of material forwarded 
by Dr. Watt, the fruit of the fungus is only produced after the 
branch on which it occurs is dead, when it appears on the surface 
of the bark under the form of miniature pins about half a line 
high, and of a pale yellow colour. These fruits generally occur 
in large numbers, giving to the branch a minutely velvety or hairy 
appearance as seen with the naked eye. 

In the absence of living material it is impossible to state 
definitely in what manner the fungus first gains access to the 
interior of the living plant ; but the general habit suggests the 
idea of its being a root-fungus, first attacking the slender rootlets, 
and afterwards extending into the above-ground portions of the 
plant. If mycelium is found in quantity on the thicker root- 
branches and about the base of the trunk, the above supposition 
would doubtless be correct, and would imply the presence of 
strands of mycelium in the soil ; such strands probably traversing 
the soil and extending from one plant to another, as is known to 
be the case in other root-parasites, as Dematophora Necatrix and 
RffHellinia radiciperdu. The fungus described above is in all 
probability only the conidial phase of some higher form, which, 
as is usually the case, only forms its fruit on thoroughly decayed 
portions of the host plant. 

Prevefitive )neaj<ure8. — If examination, as indicated above, shows 
•the fungus to be a root-parasite, a trench should be made round 
the base of the stem, as deep as practicable without injuring the 
roots, and filled with lime, or failing this, with wood ashes. Deep 
narrow trenches should be made enclosing batches of diseased 
trees, for the purpose of checking the spread of underground 
mycelium from diseased to healthy trees. Under any circum- 
stances branches killed by the disease should be collected and 
burned, otherwise tlie conidia formed on such branches will be 
carried by wind and other agencies, and infect healthy plants. 
Care should be taken to ascertain whether the fungus is present 
on wild plants growing in the vicinity of the plantations, as no 
'amount of care exercised on the tea plants to prevent the disease 
will avail if the fungus is present on other plants that grow near 
at hand. 

The following diagnosis will enable the fungus to be recognized 
by a mycologist : — 

Btirbum nanum, Ma^^see (sp. uov.). 

Gonidiopliora minutissima, vix 0*.5 mm. alta, gregaria, fiavida. 
Stipites sequales, tenues. Capitula globosa vel obovata. Conidiu 
numerosissima, minuta, hyalina, continua, elliptica, muco primitus 
obvoluta, 5 X 2*5/u. 

On living branches and leaves of Camellia Thea, Assam. 

Fig. 11, Branch of tea plant attacked by "thread blight" {StUhum 
nanwn\ showing the white sterile mycelium running over the 
i)ark, also the fruit of the fungus ; nat. size. Fig. 12, Fruit of the 
same ; x 100. Fig. 13, Section through a head of fruit, showing 
the conidia borne at the tips of the hyphae which form the head ; 
k400. 
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DCIX .-FUNGI EXOTICI, I. 



The collections enumerated below have been recently received 
at Kew for determination. With the object of rendering possible 
a more exact knowledge of the geographical distribution of Fungi, 
lists of all the species communicated are given under their 
respective countries. 

Spitzbebgen. 

The following fungi were detected on plants collected during 
the Conway Expedition by Mr. A. Trevor-Battye. 

PYRENOMYCBTBS. 

Pleospora Drabsd, Svhroter, Nord. Pih, (1881) p. 15. 
On Braya alpina^ Sternb. et Hoppe, Red Mount. 

Bphfldrella Agrostidis, Atiersw. Mi/r. Eur. Pijr. p. 17, fig. 79, ex 
Sacc. SylL i. (1882) p. 526. 
On dead grass leaves. 

SPH^ROPSIDEiK. 

Septoria Saxifrag®, Passer, in Rev. MycoL ii. (1880) p. 36. 
On Saxifrmja Hirculus^ Linn., The Flower Garden, Advent Bay. 

Diplodina Arenarisd, Ma^ee (sp, nov,), PeritJiecia caespitosa, 
subepidermica, ostiolo erumpentia, globoso-conica, contextu paren- 
chymatica, fuscidula, 5 mm. lata. Sporidia elongato-clavulata, 
utrinque obtnsiuscula, medio 1-septata, ad septum demum sub- 
constricta, hyalina, curvula rectave, 25-30 x 6-7 /i ; basidia 
hyalina, 25-30 x 2-2*5 /*. 

On pedicels and fruit of Arenaria vernUy Linn., The Glen, Red 
Mount. 

Distinguished from all known species of Diplodina by the 
large perithecia and spores. At first immersed, globose, and 
astomous, finally a papillate ostiolum developes and pierces the 
epidermis, and about half the entire perithecium becomes 
erumpent. 

Coniothyrium arundinaceum, Sarc, in Michelia i. (1879) p. 203. 
Dane's Island. On fading leaves of Phippsia algidOy R. Br. 



Chiha. 

The interesting fungus described below was collected and com- 
municated by Mr. George M. H. Playfair, H. B. M. Consulate, 
Ningpo, China. 

Hyphomycbtbs. 

TMgljrphium niveum, Mcutsee (sp. nov.). Sporodochia hypophylla, 
Bubeffusa, nivea, innato-erumpentia, 0*5-1 mm. lata. Conidia 
hyalina, breviter 3-radiata, 16-20 ^ diam., radiis apice obtnsatis. 
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Parasitic on leaves of Machilui Thunhergii^ Sieb. et iSacc.) 
Ningpo. 

The small, snow-white erampent patches superficially resemble 
the work of some Coccus. Distinguished from Triglyphinm 
album y Fresen., the only other species, by the conidia being 
larger and constantly 3-rayed. 



India. 

Specimens of fungi, accompanied in some instances by sketches 
or photographs, have been received from Mr. J. S. Gamble, M.A., 
F.L.S., Conservator of Forests, N.W. Provinces ; Brigade-Surgeon 
J. E. T. Aitchison, M.D., C.I.E., F.R.S. ; and Mr. G. Marshall 
Woodrow, F.L.S., Poena Coll. of Science. 



Basidiomycetbs. 

Lepiota altissima, Massee (sp. nov.), Pileus membranaceus, 
albidus, centre tantum camosus, e convexo-plano subumbonatus, 
squamis concentricis innatis subsquarrosus, ad marginem fim- 
briatus, fibrosus, circiter 8 cm. latus. Lamella* libene, subconf ertaB, 
albae, dein pallide flavae. Sp</r(e ovatae, 8x5/*; basidia sub- 
clavata, 28-30 x 8-10 //. Stipes a pileo discretus, albus, cylin- 
draceus, bulbillosus, fistulosus, tandem usque ad 25 cm. longus, 
apice vix 1 cm. crassns. Annulus persistens, fimbriatus. 

Bombay. Growing in open pastures, near Poena, Woodrow^ 22. 

A very distinct species belonging to the group of L.procera. In 
all probability edible. 

CoUybia rupioola, Massee (sp. nov.). Pilous centre excepto 
Bubmembranaceus, e campanulato expansus, fusco-cinereus, mar- 
giie primitus subinvolutus, velutino-squamulosus, 2-4 cm. latus. 
LanieUfe postice attenuato-annexse, distantes, albsd, dein grisese, 
acie crenulata. Sjiorce sul^lobosae, hyalinsB, 5-6 /i. Stipes fistu- 
losus, sursum attenuatus, pileo concolor, undique densissime 
lanato-hirsutus. 

N. W. Provinces. Caespitose, on naked rocks, Jehri Garhwal, 
alt. 7500 ft., aamble, 25478. 

HymenochaBte leonina, Berk, et Curt, in Jeurn. Linu. Sor. x. 
(1869) p. 334. 
N. W. Provinces. On dead bark, Jaunsar, Gamble, 25701. 

Lachnodadiam himalayense, Massee (sp. nov.), Trunctis eras- 
si usculus, elongatus, 8-10 cm. circiter, pallide rufescens. Rami 
ramulique rugulosi, teretes vel subcompressi, axillis arcuatis, 
alutacei, dein cinnamomeo-fuliginei, apicibus pallidis astate 
nigricantibus. Sporce subglobosaB, hyalinae, 4-5 //. 

SIKKIM. On the ground in fir forests, Phallaloong Ridge, 
alt. 10000 ft.. Gamble, 99. 

Corticium coBruleom, Fries, Hym. Eur. (1874) p. 651. 
N.W. Provinces. On old dry wood, emitting a phosphorescent 
light, Lachiwala Forest, Dehra Dun, Gamble, 25600. 
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Srinella oortioola, Massee (sp. nov,). Ascomata 1-1'5 mm. alia, 
0*5 mm. lata, gregaria vel 8ubspar8a,primo globosa, dein erumpentia, 
planiuflcula, extus puberula, albida, margine ciliato pallido, 
disco pallido vel ochraceo. Stiiyes brevissimus, cylindraceus, 
bulbiUosus, albas. Asri cylindracei, 90-100 x 6-7 ft, iodo 
hand tincti. Sporce hyalinse, filiformi-fusoideae, pluriguttulatae, 
demum 9-ll-septat6B, 55-60 x 1*5 ^. Paraphyses fusoideae, ascis 
longiores, ^-4 /i latae. 

N. W. Provinces. On bark, Dehra Dun, Gamble^ 25545. 

USTILAGINB^. 

Ustilago segetum. Winter hi Rahenh, Krypt, FL i. (1814^ p. 90. 
N. W. Provinces. Dehra Dun ; on wheat, Gamble, 25651 ; on 
Gynodon Dactylon, Pers., 25680 ; on oats, 25682. 

Ustilago olivaoea, Tiil. in Ann, ScL Nat. ser. 3, vii. (1847) p. 88. 
N. W. HIMALA.YA. On Oarex condeyisata^ Nees, Gamble^ 25069. 

Uredinb^. 

Oambleola, Massee {gen* nov.), Teleutospora^ biloculares, conca- 
t^natae, ex omnibus partibus arctissime coalitse, columellam 
cylindraceo-elongatam efformantes, sporidiolis globosis hyalinis. 
Uredosporw haud evolutae. 

Superficially resembling Cronartium, but differing in the 
teleutospores being two-celled, and in the absence of uredospores 
around the base of the column of teleutospores. Masseeella differs 
in its teleutospores being one-celled, and not concatenate. 

In the present genus, the teleutospores are for the most part 
two-celled, resembling those of Gymnosporangium^ each cell 
having two germ-pores situated near to the median septum. 
Promycelium elongated, 2-3-septate near the apex, each 
cell producing a spherical, hyaline sporidium. Although the 
teleutospores are cemented together on every side, to form the 
column, yet when crushed they are seen to be arranged in 
parallel chains. 

Qambleola oomuta, Massee (sp. nov,). GolumelUv teleuto- 
sporarum gregarise, csBspitossB, cylindraceap, filiformes, ilexuosce 
curvatseque, umbrinae, usque ad 3 mm. longae. Tele^itosporof 
oblongatss, utrinque attenuatae, 40-50 x 10-12/*, ad septum vix 
constrictte, f uscidulae, loculis 2-pori8. 

N. W. Provinces. On living leaves of Berberis )iepalensis, 
Spreng., Chakrata, alt. 7000 ft., Gamble, 24387. 

The cylindrical sori of teleutospores are caespitose in tufts of 
5-9 individuals, brown and somewhat flaccid when moist, 
becoming rigid and blackish when dry. Parasitic on the under, 
or very rarely on the upper surface of living leaves. 

Uromyoes Hobsoni, Vize in Grevillea iv. (1876) p. 115. Son in 
maculas tumidas rubro-brunneas in Jasmini ramulis foliisque 
dense aggregati ; sori in ramulis 1-4 cm. longi ; sori in utrisque 
■ paginis foliorum plus minusve orbiculares, 2-4 mm. diam., subtus 
arete concavi, supra convexi. Teleiitosporce ellipticse, apice basique 
acutsB vel subobovatae, dilute f ulvae, leves, pariete apice inci^assato, 
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48-51 X 20-24/*; pedicelli hyalini, sBqualiter filiforines, 118-121 
X 6-7 fi, JEcidia alba, circa 0*5 mm. diam., marginibtts hiuc 
inde fissis revolutisque. ^cidioaporce hyalinse, leves, globossB 
vel ob pressionem irregulariter angulatae, 14-15 /i diam. 
Bombay. On JaHmhuim hjj., Kolapore, Colonel Hohsoiu 
N. W. Provinces. Dehra Dun, Oamhley 25283. 
In all the BpecimenH examined the teleutospores are quite 
mature, nevertheless, on several patches, scattered aecidia are 
present, showing that these structures had preceded the teleuto- 
spore condition on the same patch. 

Puccinia coronata, Cot*da, Icon. Fung, i. (1837) p. G, t. 2, fig. 96. 
N. W. Provinces. The wcidial form on living leaves of 
Rhamnua purpurea^ Edgew., Deoban, alt. 9000 ft., Gamhle^ 24427. 

Puccinia Oraminis, Pem. Disp. Fung. (1797) p. 39, t. 3, fig. 3. 
N. W. Provinces. The secidial form on living leaves of 
Berberis vulgaris^ Linn., Deoban, alt. 8000 ft.. Gamble, 25779. 

Puccinia fusca, Wallr. Fl. Crypt, ii. (1833) p. 220. 
N. W. Provinces. The ajcidial form on Anemone rivularis^ 
Buch-Ham., Deoban, alt. 9000 ft., Gamble, 24409. 

Melampsora Hypericorum, Winter in Rabenh. K^^jpt. FL i. (1884) 
p. 241. 

N. W. Provinces. On living leaves of Hypericum cermium, 
Koxb., Jaunsar, alt. 7000 ft.. Gamble, 25711. 

Melampsora epitea, ITiunwn in Mitth. Vern. Oeaf. ii. (1879) p. 1. 
N. W. Provinces. On living leaves of Salix elegans. Wall., 
Deoban, alt. 9000 ft.. Gamble, 24399. 

ITredo OldenlandiaB, Master (^sp. nov.). Sori minnti, amphigeni, 
maculas non formantes, 300-500 /* diam., sparsi vel inordinate 
gregarii, prominuli, epidermide primo tecti, tandem apice rupto 
pallide ochracei. Uredoaporce oblongae vel obovatw, episporio pro 
•ratione tenues, ubique dense et minutissime echinulata^, sessiles, 
rare pedicellatae, hyalinsB, 20-'25 x 10-12 /i. 

N.W. Provinces. On living leaves of Oldenlandin sp., Jehri 
Garhwal, alt. 4000 ft., Gambls, 25441. 

The sori are pale ochraceous when dry, but are in all probability 
white when ^esh, the spores are colourless- It resembles 
U. Cussonio', Cooke & Mass., in habit and general appearance, but 
differs distinctly in the spores. 

Jloidium Clematitis, DC. Fl. Fr. ed. 3, ik (1805) p. 243. 
N. W. Provinces. On living leaves of Jasminum humile, Linn., 
Jaunsar, alt. 9000 ft., Rogers. 

Sph^ropsidejj:. 

Gatinula leucoxantha, Masnee {sp. nov.). Perithecia sparsa, 
superficialia, 1-1*5 mm. diam., albida, disco coneaviusculo humido 
plicato-cavernpso luteo. Basidia filiformia, 30 x 1*5 /*, hyalina, 
sporulis ellipsoideis utrinque acutissimis 8-10 x 2 fi hyalinis. 

N.W. Provinces. On living leaves of Leuca^ hysscpi/olia, 
Benth., Dehra Dun, Gamble, 24584. 

Distinguished from all known species by the whitish exterior 
and irregularly lacunose, yellow disc. liere are usually 2-4 
perithecia on a leaf, mostly hypophyllous. 
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Hyphomycktes. 



Fusaariiim pannosum, Mdssee (sp. nov.). SporadocJiia erampentia, 
5-10 cm. diain., uuborbicalaria, aaepe confluentia, amoene 
cinnabarina, camoBa, oompacta. Hyplue repentes, dense intricato- 
cainoflaS) parce septatse, ^5 /a crassse, hyalinss. Basidia parce 
ramulosa, ramulis fnaoideis, conidiis fasoideo-falcatis utrinqae 
acatissimis S-septatis ad septa interdum constrictis 35-38 x 5 /a. 

Punjab. On living trunk of Corniis macrophfjlla, Wall., 
Murree, alt. 7000 ft., Aitchison. 

A very remarkable species, in some instances nearly covering 
the trunk, and thus forming a conspicuous object at some 
considerable distance away. Thick, felt-like, and somewhat 
gelatinous when moist, becoming much contracted and wrinkled 
when dry. 



Straits Settlemevts. 

Specimens sent to Kew for determination by Mr. H. N. Ridley, 
M. A., F.L.S., Director, Qardens and Forest Department, Singapore. 

Basidiomycbtbs. 

LentinuB blepharodes, Berk, et. Curt, in Journ. Linn, Soe. x. 
(1869) p. 301. 
State of Sblanoob. On a stump. 

Lentinufl exiliB, FHss, Epicr. (1838) p. 393. 
Singapore. On dead wood. Botanic Qardens, Ridlsyj 10. 

Fomofl australis, Sacc. Syll.M. (1888) p. 176. 
Singapore. On dead wood, Botanic Gardens, Ridley^ 2, 11. 

Femes semitostus, Scicc. 8yU, vi. (1888) p. 200. 
Singapore. On wood, Botanic Gardens, Ridley^ 1. 

PolystictuB xerampelinus, Sacc, Syll. vi. (1888) p. 2(S2. 
Singapore. On. wood. Botanic Gardens, Ridley^ 12. 

PolystictuB llabellifonniB, Sacr, Syll, vi. (1888) p. 216. 
Singapore. On rotten wood. Botanic QaMens, Ridley ^ 9. 

PolystictuB Bang^iineuB, -Fn'fts in Nov. Act. Soc. Sci. Upsal. L 
(1851) p. 75. 
Singapore. On dead trunks, Botanic Gardens, Ridley, 13. 

Irpex flavuB, Klotzsch in Linncm viii. (1833) p. 488. 
State op Selangor. Growing on the living trunks of coffee 
trees, and said to be the cause of a serious disease, attacking the 
plants at the collar, Ridley^ 19. 

Btereum nitidulum, Berk, in Hook. Lond. Joiirn. Bot. ii. (1843) 
p. 628. 
Singapore, On the ground. Botanic Gardens, Ridley, 8. 

Btereum vellereum, Berk, in Hook. f. Fl. N. Zel. ii. (1855) p. 
183. 

Singapore. On dead wood, Botanic Gardens, Ridley, 5. 

Lachnocladium ftircellatum, Sacc. Syll.yi. (1888) p. 738. 
State of Selangor. On rotten wood, Batu Caves, Ridley, 
19 bis. 
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Pyrbnomycbtks. 

Zylarla Ridleyi, Maasee (sp. nov.). CapihUum ellipticnm Tel 
obovatum, obtnsam, dnrissiiuum, crusta fni^ili pallida tectum, in 
Btipitem cylindricum deorsum abrapte attenuatuin. Perithecia 
peripherica, ovata, immersa, ostiolits minutissimiB immersiB. 
Asci cylindracei, stipitati. Sporce octonaB, oblique monostichae, 
elliptico-naviculares, utrinque acutse, saepe curvnlas, 18-20 x 4-5 /*, 
opacas, branneae. 

Singapore. On dead wood, Botanic Gardens, Ridley^ 15. 

A very distinct and remarkable species, superficially resembling a 
stalked fruit. Capitulum broadly ovate or elliptical, obtuse, whitish, 
glabrous, 1-1 '5 x 0*8 — 1 cm., ostiola barely visible under a lens. 
Stem about equal in length or slightly shorter than the club, 
2-3 mm. thick, pale brown. Allied to Xylaria dealbatUy Berk., 
but distinguished by the much less prominent ostiola of the 
perithecia, and the smaller spores. 

Rosellinia pioacea, Massee (sp. nov.). Peritliecia dense gregaria, 
rarius sparsa, carbonacea, nigra, macidis albo-luteis omata, ostiolo 
minuto vix prominulo hiante. Asci cylindracei, stipitati, apice 
subtruncati, octospori, circa 300 x 18 //. Sporce oblique monostichas, 
f uscaB, ellipticaB, utrinque acutaa, 2-guttulat8B, 30 x 15 ^. Paraphyaes 
septatae, capitatae, filiformes. 

Singapore. On dead bark. Botanic Gardens, Ridhy. 

Perithecia 1*5 mm. in diameter, crowded and forming patches 
2-3 cm. across. Superficially resembling a species of Pertusaria. 
Allied to Rosellinia pachydermatica^ Cesati, but quite distinct 
from this and every other described species in the large spores, 
distinctly capitate paraphyses, and in the yellowish-white patches 
on the perithecium, which are sometimes raised above the general 
level of the surface, and consequently resemble warts. 

Xylaria Hypoxylon, Orev. Flor. Edin. (1824) p. 355. 
Singapore. On dead wood. Botanic Gardens, Ridley y 14. 

Tryblidiella rufula, Scux. Syll. ii. (1883) p. 757. 
Singapore. On dead branches. Botanic Gardens, Ridley^ 6. 

Daldinia vemicosa, Cesati et De Not. in Comm. Soc, Crittog. 
Ital. i. (1863) p. 198. 
Singapore. On logs, Botanic Gardens, Ridley^ 4. 

Eertzschmaria Heliscus, Massee; Poronia Helisnis^ Mont. Svll. 
Crypt. (1856) p. 209. 
Singapore. On dead bark, Botanic Gardens, Ridley^ 7. 

The present species is a genuine KertzschmaHa^ and not a 
Poronia^ as is proved by examination of a portion of Montagne^s 
type, sent by him to Berkeley, and now in the Kew Herbarium. 
The Singapore specimens have the perithecia densely crowded, 
forming a continuous crust 15-20 cm. long and broad. 

Hyphomycetbs. 

Tubercularia apiospora. Ihir. et Mont, in KxpL 8i\ Algh\ 
Crypt. (1866-69), p. 333. 
Singapore. On dead wood, Botanic Gardens. 
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Neoator, Massee {gen. nov.). Sporodochta scutellato-disciformia 
vel convexiascula, aurantio-rubra, erumpenti-sup^rfioialia, gela- 
tinosa, conidioram agglutinatorum strato tecta. Uonidia oblonga 
Yel ellipsoidea, continua, catenulata, demam plus minnsve 
secedentia, plasmate aurantiaco. 

A remarkable fungus without very obvious affinities, belonging 
lo the Tuberculariete-MucedinesBy having continuous, brightly- 
coloured, catenulate conidia. The stroma or sporodochium is 
distinctly parenchymatous, ernmpent and gelatinous, the super- 
ficial cells everywhere growing out into chains of conidia ; the 
apical ones being the oldest, and becoming free as they mature, 
new conidia at the same time forming at the base of the chain. 

Necator deoretus, Massee (sp. nov.). Sporodochta disciformia, 
laxe gregaria, seseiiia, erumpentia, 1~1'5 mm. diam., interdum 
oblonga, 2-2*5 x 1*5 mm., alba, dein aurantio-rubescentia. 
Conidia continua, ellipsoidea, catenulata, 14-18 x 7-^ /a. 

State op Sblangor. On cultivated coffee trees. 

Said to be a very destructive parasite, attacking the young 
branches, by commencing at the tips and working downwards. 
When the pustules first burst through the bark they are white, 
finally becoming orange-red, due to the formation of the conidia, 
the epispore of which is smooth and hyaline, but the contents 
orange-red. The general appearance of the fungus under a 
pocket-lens, is that of a minute Dacryomyces or Orhilia. It is 
said that by removing the injured branches, the spread of the 
disease is checked. 

Myxogastrbs. 

Lyeogala Epidendrum, Rostaf. Monog. Mycet (1875) p. 285, 1. 1, 
figs. 1 et 7-12. 
Singapore:. On dead wood. Botanic Grardens, Ridley^ 16. 



BOEHEO. 

Fungi from the East Coast of British North Borneo, collected 
by Mr. C. V. Creagh, C.M.6., late Qovernor of Labuan. 

Basidiomycbtbs. 

Marasmius erumpens, Massee {sp. nov,), Pileus e hemisphsBrico 
expansus, membranaceus, glaber, albidus, margine semper subin- 
volutus, vix 1 mm. latus. LamelUe postice decurrentes, sub- 
distantes, albidse. Sporce obovatse, hyalinae, 5-6 x 4 ft ; basidia 
clavata, 25-30 x 4-5 ft. Stipes filiformis, glaber, albidus, basi 
tuberculo floccoso prseditus. 

Gregarious on fallen twigs. 

Allied to Marasmitis sarmentosusy Berk., hut distinguished by 
the whitish, glabrous pileus. 

Lentinus pergameneus, Lev. in Ann, Sn\ Nat. ser. 3, v. (1846) 
p. 117. 
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. On stumps and fallen branches. 

- The specimens are rather small in size, but possess all the 
characteristics of the species to which they are referred. 

Panus conchatus, FrieSy Kpicr. (1838) p. 398. 
Growing on fallen logs. 

Polyporus lucidus, Fries, Syst Myc. i. (1821) p. 353. ^ 

On dead tree-trunks. 

Pomes rugosus, Sdcc. Syll. vi (1888) p. 152. 
On dead wood. 

Pomes australis, Sacc. Syll. vi. (1888) p. 176 
On dead wood. 

Pomes melanoporoides, Sdce. SylL vi. (1888) p. 196. 
On dead wood. 

Polystiotus membranaceus, FHes in Nor. Act. Sor, Sri. UpmL i. 
(1851) p. 93. 
On dead wood. ^ 

Polystiotus Xanthopus, T^/vVv in Nov. Act. Sttr. Sri. Upmi. i. 
(1851) p. 75. 
On dead branches. 



British New Ouutea. 

The species enumerated below were collected by Mr. W. Fitzsrerald* 
and communicated by Sir Ferdinand von Mueller, K.C.M.G.> 
F.R.S., F,L.S. 

Basidiomycetbs. 

Laecaria Hookeri, Masspe; Ma7*asmiu8 Hookeriy Berk, in Hook. 
Kew Journ. Bot. iv. (1852) p. 136. 

On rotten wood, Amaiama. 

Agreeing exactly with Berkeley's type, collected by Dr. (now 
Sir) J. D. Hooker in Khasia, at an elevation of 6000 ft. The 
pileus is very tough and pliant when moist, becoming strongly 
incurved and rigid when dry. Gills broadly annexed, thin, 
margin entire, 5-8 mm. broad. The present species is a typicsil 
member of the genus Laecaria^ Berk. & Broome, having the 
gills at maturity powdered with white, globose, warted spores, 
which measure 7-8 /* in diameter. 

Lentinns infundibnliformis, Berk, et Broome in Journ. Linn. 
Sor. xiv. (1875) p. 42. 
On rotten wood, Amaiama. 

Lentinus brevipes, Gooke in Orevillea xiv. (1885) p. 12. 
On logs, Eumusi River. 

Lentinus Bajor-caju, Friesy Epicr. (1838) p. 393. 
On rotten wood, Eumusi River. 

Lentinus orinitus, Berk, in Ann. Mag. Nat. Hist. x. (1842) 
p. 370. 

On rotten wood, Lampotan. 
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Lentinus pergameneus, Lev. in Ann, Sri. Nat. sen 3, v. (1846) 
p. 117. 
On rotten wood, Kumusi River. 

Lentinus exilis, Klotzsch in Fnes Syn. Gen. Lent. (1836) p. 10. 
On rotten wood, Guni Guni. 

Lentinus crenulatus, Massee {sp. nov.). Pilexis membranaceus, 
coriaceo-lentus, subreniformis, albidus aut cinnamomeus, tomento 
albo obductus, saepa floccosus, margine striatus, 4-5 cm. latus. 
Lamelke confertissimae, albidre, setate straminesB, acie lacerato- 
dentatse. Sporce elliptica), hyalinse, 7x4/4. Stipes tenax, f nscus, 
1-2 cm. longus, excentricus. 

On rotten branches, Samarai. 

Allied to LentinuH Jiahelliformis, Fries, but distinguished by 
the crowded gills and elliptical spores. 

Schizophyllum commune, Fnei<, Syst. Myc. i. (1821) p. 330. 
On a rotten trunk, Dogura. 

Polyporus betulinus, Fries, Syst. Myc. i. (1821) p. 358. 
On trunks, Samarai. 

Polyporus auberianus, Mont, in La Sahara, Hist. Be Cuba, Crypt.^ 
(1838-42) p. 399. 
On rotten wood, Medan. 

Pomes incrassatus, Sace. Syll. vi. (1888) p. 205. 
On logs, Ma lama River. 

This species has been previously collected in New Guinea by 
Armit. 

Pomes senex, Saw. Syll. vi. (1888) p. 164. 
On logs, Jimari. 

Pomes conchatus, (jrill. Hymen. (1874) p. r)58. 
On dead wood, Kumusi River. 

The specimens agree exactly with the Australian form of this 
species, being altogether smaller than the typical European form, 
but at the same time not differing in any essential features. 

Pomes Curreyi, Sacc. Syll. vi. (1888) p. 195 ; Polyporus xerophyU 
ki€eusy Curr. in Trans. Linn. Soc. ser. 2, i. (1876) p. 124 (non Berk.). 
On logs, Jimari. 

Polystictus Xanthopus, Fries in Nor. Act. Soc. Sci. Upsal. i. 
(1851) p. 74. 
On rotten wood, Medan. 

Polystictus nephridius, Sacc. Syll. vi. (1888) p. 219. 
On logs, Kumusi River. 

Polystictus af^nis, Fries in Nov. Act. Soc. Sci. Upsal. i. (1851) 
p. 75. 

On fallen trunks, Kumusi River. 

Polystictus ochrotinctus, Sacc. Syll vi. (1888) p. 225. 
On dead wood, Kumusi River. 

Polystictus submembranaceus, Sacc. Syll. vi. (1888) p. 288. 
On dead branches, Kumusi River. 

Polystictus sanguineus, Fries, in Nov. Act. Soc. Sci. Upsal. i. 
(1851) p. 75. 
On decayed trunks and stumps, Kumusi River. 

4 B 
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Polystictus Persoonii, Sacc. SylL vi. (1888) p. 272. 
On decayed tranks, Kamusi River. 

A very variable species ; sometimes effused and closely adnate 
without the slightest trace of a free or reflexed margin ; such 
patches vary from 6 inches to 2 feet in length, and judging from 
the appearance of herbarium specimens, are sometimes still larger 
when growing. In other specimens, the greater portion of the 
fungus is resupinate, the margin alone being free and more or less 
reflexed. Finally, there is every stage of transition shown by this 
species, from the typical Poria, or resupinate form, to the equally 
typical Polystictus form, growing horizontally, and attached to the 
matrix by a narrow base. The dark rod cuticle usually peels off 
and disappears as the fungus becomes old, commencing at the 
margin of the pileus, and producing a very characteristic 
appearance. 

Polystictus obliquus, Massee (s/y. nov.), PileuH tenuis, coriaceus, 
applanatus, late obovatus, velutinus, dein glabrescens, concentrice 
sulcatus, pallidus, nitens, dein fulvescens, azonus, 1 cm. latus. 
Pori minutissimi, rotundati. Sporce subglobosae, flavidae, 5 /*. 
Stipes lateralis, concolor, interdum basi fuscescens, 4-5 mm. 
longus crassusque. 

On decayed wood, Kumusi River. 

Allied to Polyporus spathulatuSy Bark., but distinguished by 
the silky or tomentose pileus. 

Porta mellea. Sacc. SylL vi. (188S) p. 317. 
On rotten wood, Samarai. 

Heragonia tenuis, Fries, Epicr, (1838) p. 498. 
On dead wood, Mulama. 

Trametes lactinea, Berk, in QreviUea i. (1872) p, 66. 
On dead wood, Wamira. 

Daedalea glabsrrima, Berk, et Gurf. in Orevillea i. (1872) 
p. 67. 

On dead wood, Samarai. 

Laschia tremellosa, Fries, Summu Veg. Scand. (1846) p. 325. 
On decayed wood, Samarai. 

Cladoderris dendritica, Fries in Vet, Akad. HandL Stockh. 
(1848) p. 142. 
On dead wood, Kumusi River. 

Stereum cyathiforme, Fries, Epicr. (1836) p. 55. 
On dead wood, Kumusi River. 

Stereum pergameneum, Berk, et Curt, in Oi^evillea i. (1873) 
p. 161. 

On dead wood, Kumusi River. 

The present species has only been recorded previously from the 
United States and Brazil. 

Stereum fasciatum, Fries, Epicr. (1838) p. 546. 
On rotten logs, Kumusi River. 

Stereum versicolor, Fries, Epicr. (1838) p. 547. 
On dead wood, Amaiama. 

Stereum complicatum, Fries, Epicr. (1838) p. 5*48. 
On dead branches, Amaiama. 
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HymenochBBte leonioa, Berk, et Curt, in Joiirn, Linn. Soc, x. 
(1869), p. 334. 
On dead wood, Samarai. 

Hirneola polytricha, Frie^i in Vet Ahad, HandL Stockh. (1848) 
p. 146. 
On dead branches, Samarai. 

Ouepinia spathularia, F7neSy Elenchus ii. (1828) p. 32. 
On dead wood, Samarai. 

ASCOMYCBTES. 

Xylaria BCopiformiB, Sa€c. Syll. i. (1882) p. 340. 
On dead wood, Samarai. 

Qeopyzis elata» Mcissee (sp. nov,), Ascomata stipitata, cupulata, 
extns intusque alutacea, rugulosa, glabra, 2 cm. lata. Stipes longis- 
simus, cylindraceus, glaber, pallidus, 6-8 cm. longus, 3-4 mm. 
crassnB. Asci cylindraceo-pedicellati, octospori, iodo baud 
tincti, 320-350 x 18-20 /x. Sporce elliptico-fusoideeB, utrinque 
acnminatae, hyalinae, 32-35 x 14-15 /*. Paraphyses filiformes. 

On the ground, Knmusi River. 

Hypothecium and excipulum formed of slender, interwoven 
hyphae, which pass into a small-celled parenchymatous cortex. 
Allied to Oeopyxis aluiicolor, Berk., but distinguished by the 
much longer stem, larger spores, and by growing on the ground. 

ChBBtomium comatum, FHes, Syst. My<\ iii. (1829) p. 253. 
On dead stems of grass, Kumusi River. 



Westebn Austbalia, 



Fungi collected by Miss Egerton-Warburton, and communicated 
by Sir Ferdinand von Mueller, K.C.M.G., F.R.S., F.L.S. 

Basidiomycbtks. 

Lepiota Lavendulae, Sacc. Syll, ix. (1891) p. 9. 
On the ground, Gordon River. 

Collybia olivaceo-alba, Sacc. Syll. ix. (1891) p. 28. 
On the ground, Gordon River. 

Lentinus dealbatus, Fries in Lehm. PI. Preiss, ii. (1846-47) 
p. 133. 
On dead wood, Gordon River. 

Flammula flavida, Karst. Ryss. Finl. Hattsv. (1879) p. 406. 
On logs, Gordon River. 

Flammula sapinea, Karst. Ryss. Finl. Hattsv. (1879) p. 410. 
On the ground, Gordon River. 

Flammula fusa, Karst. JRyss. Finl. Hattsv. (1879) p. 405. 
On wood, Gordon River. 

PolyBaccum microcarpum, Cooke et Mass. in QreviUea xvi. (1887) 
p. 28. 

On the ground, Gordon River. 

4 B 2 
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Tasmavia. 

The following collection, remarkably rich in new and 
interesting hypogeous species, was referred to Kew for deter- 
mination by Mr. L. Rodway, of Hobart, Tasmania. Coloured 
figures of the Basidiomycetes were sent with the specimens. 

Basidiomycbtbs. 

Clitoeybe lilacina, Massee {sp, nov.). Pileus camosulus, cyathi- 
formiSy margine prime involutus, levis, glaber, pallide violaceuB, 
expallescens, 2-4 cm. latus. LamelUe confertse, latse, attenuato- 
decurrentes, lilacinre. 8po7*ce ellipsoideaB vel obovatse, hyalinae, 
7-8 X 5 fi ; basidia clavata, 40 x 7-8 /x. Stipes sequaliB, solidus, 
subfibrillosus, lilacinus, apice albus furf uraceusque, h-1 cm. longus. 

On the ground, near Hobart, Rodway^ 54. 

A remarkably fine species, superficially resembling the amethyst- 
coloured form of Clitoeybe kiccata. Fries {Laccaria laccatci^ 
Berk. & Broome) but differing in the smooth, elliptical spores, 
and the deeply decurrent gills. Clitoeybe porphyrella^ Berk. & 
Curt., a North American species, also possesses some points in 
common with the fungus under consideration, but differs dis- 
tinctly in having adnate gills. 

RuBSula coccinea, Massee (sp, nov.). Pileus carnosulus, e con- 
vexo explanatus depressusve, mox siccus, margine exoletus 
substriatus, Isete coccineus, epidermide separabili, 3-5 cm. latus. 
Care alba, mitis. Lamellce postice attenuato-annexse, latae, saquales, 
raro subfurcatse, albidae, setate omnino aut tantum hinc inde 
ochraceo-f uscatsB. Sporw sphsBroideae, eximie verruculosaB, hyalinae, 
11-12 /I ; basidia clavata, 21-24 x 9-10 /i. Stipe^s spongioso-farctus, 
dein lacunosa-cavus, basi subincrassatus, subrugulosus, albus, 
3-5 cm. longus. 

On the ground, Hobart, Rodway y 296. 

Distinguished from all known species by the following com- 
bination of characters. Taste mild ; pileus light to dark crimson ; 
gills and stem white. It has some superficial resemblance to 
Rxissula fragilis, Fries, which, however, differs in its extreme 
fragility, acrid taste, and forked gills. 

RusBola purpurea, Gillety Tab. Analyt, (1884) p. 47. 
On the ground, near Hobart, Rodway ^ 68. 

Identical with the species as described by Gillet, from French 
specimens. 

Lactarius subdulcis, Fries^ Kpier, (1838) p. 345. 
On the ground, near Hobart, Rodway ^ 34. 
Agreeing with the typical European form. 

Leptonia Rodwayi, Massee (sp, not;.), Pileus membranaceus, 
convexo-explanatus, prof unde umbilicatus, margine subundulatus, 
estriatus, obscure caesio-virens, squamulosus, siccitate pallescens, 
2-3 cm. latus. Lamelke adnatae, postice sinuato-uiicinatse, latae, 
subdistantes, pallidae. Sporw valde irregulares, roseae, 8-10 x 7 /*. 
Stipes subtistulosus, flexuosus, fibrillosus, viridi-olivaceus vel 
uteo-virens. 

On the ground, near Hobart, Rodway, 47. 
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Solitary. Pileus dark green, rather satiny, minutely squama- 
lose. Allied to Leptonia lampropoda, Fries, and L. serrulata^ 
Pers., but differing from both in the dark green colour of the 
pileus and stem. 

Nidularia fusispora, Masses {sp, nov.), Peridia gregaria, hand 
confluentia, alba, tuberculosa, nudo oculo glabra, tenuissima, 
taudem undique disrupta et evanescentia. SiJorangiola nume- 
rosa, discoidea, muco copioso involuta, flavo-brunnea, 0*5 mm. lata. 
Spares ellipsoidese, utrinque acut», hyalinsB, 9-12 x 4-4*5 /*. 

On rotten wood, gully off Huon Road, Rodwatjy 345. 

A minute species, 1-4 mm. in diameter ; peridium very delicate, 
flil very-white, evanescent. It belongs to the section Soroaia of 
Tulaene, characterized by the presence of filaments mixed with 
the spores. The four known species are imperfectly described ; 
only in one instance is any mention made of the spores, hence the 
nearest affinity of the present species is uncertain. 

ASCOMYCBTBS. 

Oymnomyces, Mass, et Rodw, {gen. nov.). Peridium hand dis- 
tinctum vel nullum. Oleha carnosa, ad basin fertilis, extus 
intusque lacunosa, cellulis cavis ubique subsequalibus ; septa baud 
scissilia. Basidia plerumque 2-spora. Sporce globosse, hyalinsB, 
echinulatae vel verrucosse. 

Differs from Gautieria in the hyaline, globose spores. Some 
species of Octaviania^ in which the peridium is very delicate, bear 
some resemblance to the species included in the present genus, 
but are distinguished by the well developed, sterile base and the 
tinted spores. 

OymnomyceB pallidus, Mass, et Rodtv. (sp. nov.), Glsha globosa, 
irregularis, initio albida, dein sordida, cellulis majusculis irregu- 
laribus sordide albidis ; septa tenuia, albida, nee scissilia. Sporce 
globosse, 9-10 ft diam., hyalinse, verruculossB, S8epe brevissime 
caudatse, in quoque basidio binse, sterigmatibus brevibus suffultse. 

Underground, Rodwajty 299. 

Irregularly spherical, 2-4 cm. in diameter, very fragile, no distinct 
peridium. Sterile base obsolete, but in one specimen growing 
into a slender stem emerging from an umbilicus. 

G-ymnomyces seminudus, Mciss, et Rodw, (sp, nx)v,), Qleha 
globosa, albida, extus laxe tomentosa, 1*5-2*5 cm. lata, cellulis 
minutis creberrimis vacuis irregularibus ; septa crassiuscula, 
albida, nee scissilia. Basidia subclavata, 2-sterigmatica. Sporce 
sphaeric8B, 11-12 /i diam., creberrime echinatae, hyalinsB. 

Emerging from the ground, Rodwaf/^ 124. 

There is a delicate external downiness or silkiness, which may 
be considered as a very rudimentary peridium. There is no trace 
of a sterile base, which, along with the hyaline spores, separates 
this fungus from those species of Octariania in which the 
peridium is slight. Distinguished from G, pallidu4i^ Mass. & 
Rodw., by the larger, strongly and densely echinulate spores. 

Oenabea tasmanica, Mass. et Rodtv. (sp. 'nov,), Peridium sub- 
globosum, tuberculosum, undique anfractuosum, absque basi 
propria cortice minutissime granulatum vel rugulosam brunneum. 
Oleha pallida, subimmutabilis, sparsim cellulosa, nigro-punctata. 
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Asci obovati vel oblongi, obtusi, 70-1)0 x 15-50 /x? S-l-spori. 
Sporce varie dispositae, late ellipsoideaB, utrinque acutae, leves, 
inasquilaterales, 30-35 x lG-20 /u, maturae brunneo iiigra3, sub- 
opacss, nitentes, utraque guttulam mediam crassam includens. 

Underground, in sandy soil, Rodivcuj^ 119. 

A very fine and distinct species, l-5-2'5 cm. in diameter, remark- 
able for the very large lemon-shaped spores, which are quite 
amooth, clear brown, and translucent when young, finally becoming 
blackish-brown and opaque. When quite young the asci are 
almost globose, then pyriform or obovate, and finally more or less 
oblong with age, the arrangement of the spores varying with the 
form of the ascus. Wall of ascus thick except at one point at the 
apex ; it does not turn blue with iodine. Substance of the gleba 
consisting entirely of hyaline, sparsely septate, thin-walled, 
intricately interwoven hyphae. Not closely allied to any 
described species. 

Hymenogaster Rodwayi, MccMsee (sp. now). Peridium globoso- 
difforme, sat irregulare, carnosulum, sericeum, albidum, demum 
lutescens. Gleha firma, compacta, demum obscure brunnea, 
cellulis minutis irregularibus e basi sterili ad peripheriam obscure 
directis. Basidia clavata, 2-sterigmatica, sterigmatibus brevibus 
40 X 7-8 /I. SjJorce ellipticaB vel limoniformes, apice apiculatas, 
basi subtruncataB, longitudinaliter rugulosaa vel carinatae, initio 
ochraceas, dein flavo-brunneas, 20 x 10-12 /i. 

Among buried twigs, Hobart, Rodivay^ 116. 

Growing underground, irregular, 2-3 cm. in diameter, white, 
becoming dingy yellow when dry. Peridium very distinct. Gleba 
compact, cavities small, irregular in form, showing an indistinct 
tendency to radiate from the sterile base towards the periphery of 
the fungus. Sterile base conspicuous, and giving off branching veins 
penetrating the gleba, which becomes dark brown at maturity. 
Basidia usually with two sterigmata, sometimes however only a 
single sterigma is present. Spores elliptical or lemon-shaped, 
apex apiculate, base slightly truncate at the point corresponding 
to the attachment of the sterigma ; longitudinally ribbed, ribs 
simple, or forked and anastomosing, strong, converging at the 
ends. 

Most nearly approaching H, d-ecoruSy Tul. ; the latter however 
differs in the violet tinge of the gleba, the narrow basidia, very 
inconspicuous sterile base, and larger spores, which lack the 
strong longitudinal ribs ornamenting the epispore of the present 
species. 

Hymenogaster albellus, Mass, et Rodw. (sp. nov,), Peridium 
globosum, irregulare, subglabrum, album, demum pallidum, tenu- 
issimum, nee separabile. Okba pallide brunnea, firmula, cellulis 
majusculis e pulvinulo basilari sterili minuto albido subradiantibus. 
Basidia clavata, hand raro furcata vel irregularia, 1-4-, plerumque 
2-, sterigmatica, sterigmatibus longiusculis. Sporce elliptico-fusi- 
f ormes vel citrif ormes, vulgo utrinque apiculatas, flavae, maturitate 
flavo-brunneae, verruculosae 16-17 x 8-9/*. 

Subterranean, Eodway, 117. 

Irregularly subglobose, white, 2-3 cm. in diameter. Most closely 
allied to JET. tene7\ Berk., but readily distinguished by the larger 
45aTitie8 of the gleba, much less conspicuous sterile base, and the 
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distinctly although very minutely warted spores. H, Klot^schii, 
TuL, also presents affinities with the present species, but diflFers 
in the obtuse* glabrous spores. 

H]rinenog^8t6r violaceus, Miish, et Rodw, (sp. nov,). Peridinin 
globosum, sat irregulare, lilacino-f uscum, dein violaceum, yiscidum, 
tenue, in gleba innatum, sericeum. Gleha subelastica, initio 
tota albida, dein brunnea, cellulis tortuosis majusculis creberrimis 
basi sterili glebas minutis ; septa tenuia. Bcisidia angusta, 
subflexuosa, 2-sterigmatica, sterigmatibus longiusculis acutis. 
Sporw globoso-ellipticsB, obtusae, verruculosae, 9x7 /x, initio 
ochracea3, dein fuscae. 

Subterranean, or emerging from the ground, Rodwat/y 297. 

Irregularly subglobose, 2-3 cm. in diameter. Allied to Hymeno- 
gaster lllacinicSy Tul., and H. deioncs, Tul. ; differing from the 
former in the viscid, violet peridium and warted spores ; and 
from the latter in the absence of a violet or purple tinge in the 
gleba, and the much smaller spores. 

Hysterangium viscidum, Mass, et Rodw, (sp, nov.). Peridium 
irregulare, oblongum, extus castaneum, viscidum, 3 x 1*5 cm., facile 
a gleba separabile, elasticum, cellulis e basi radiantibus irregu- 
laribus minutis ; septa erassa, brunnea, non scissilia. Sporce 
oblongo-ellipticse, utrinque obtusatae, 14-15 x 10 /i, 3-4 in quoque 
basidio, papillatse, flavo-brunneas, pellucidse, vel in massis visas 
sordide brunneae. 

Underground, near Hobart, Rodwat/y 270. 

Readily distinguished in the genus by the chocolate-brown, 
viscid peridium, and the elliptic-oblong, obtuse spores. 

Hysterangium fasisporum, Mass, et Rodw, (sp, nov,), Peridium 
Bubglobosum, irregulare, leve, albidum, tenuissimum, nee a gleba 
separabile, extus albidum flavo-maculatum, intus albidum. Gleha 
firma, pallida, cellulis exiguis irregularibus sinuosis absque basi 
sterili vix conspicuis. Sporw fusiformes, leves, 20-22 x 8 /a, in 
quoque basidio binae, sterigmatibus brevibus suffultae, hyalinae. 

Growing underground, Rodwatjy 276. 

A distinct species, irregularly subglobose, 1*5-2 cm. in diameter. 
Allied to H, memhranaceum^ Vittad., and to the following species, 
but readily distinguished from either by the larger, distinctly 
fusiform, hyaline spores, acute at both ends. • 

Hysteranginm affine, Mass et Rodw, {sp, nov.). Peridium sub- 
globosum, basi fibrillis radicalibus instructum, supra nudum, 
crassum, extus pallide fuscnm, fibrillosum, intus candidum, a 
gleba facile secedens. Gleha matura gelatinoso-elastica, prima 
sstate sordide viridis, dein obscure grisea, cellulis difformibus 
gyrosis creberrimis minutis. Basidia oblongo-subclavata, 40 x 8 /i, 
plerumque tetraspora, sterigmatibus brevibus. Sporw ellipsoideo- 
oblongae, utrinque obtusatae, leves, pallide glauco-virescentes, 
11-13 X 5-6 //. 

McRobie's Gully, Hobart, Rodway^ 123. 

A very fine species, subglobose, 1-2 cm. in diameter, collected in 
abundance at the locality given above, by Mr. Rodway. Occupying a 
position intermediate between H, dathroides, Vittad., and B. mem- 
branaceumj Yittad., but quite distinct from either. Distinguished 
from the first named in the presence of well developed, persistent 
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rooting fibres, and the absence of a broadly effused, pure white 
mycelium ; and from H. tnembrafuiceiun^ Vittad., in the thick, 
glabrous peridium, and the very slight indication of a sterile base, 
The basidia are most frequently tetrasporous, but a few bisporoas 
basidia are present. The sterigmata are very short. 

Hysterangium clathroideB, Viitad. Monog. Tuber. (1831) p. 13, 
t. 4, fig. 2. 
Subterranean, Rodivay^ 265. 

Hysterangium membranaceum, Vittad. Monog. Tuber. (1831) 
p. 14, t. 4, fig. 15. 

Closely allied to H. afftiiey Mass. & Rodw., but distinguished by 
the membranaceous, drj-, subtomentose, white peridium, which, 
like the gleba, becomes tinged with indigo or green when bruised. 

Underground, Hobart, Rtxiway^ 288. 

Hydnangium australiense, Berk, et Broonw in Trans. Linn. Sor. 
ser. 2, ii. (1883) p. (>4 ; Octaviania australie^isis, Cooke, Handb. 
Austr. Fung. (1892) p. 246. 

Subterranean, Jiodway^ 20. Also known from Victoria. 

Emerging from the ground ; when freshly cut milk-bearing. 
Irregularly reniform, 1*5-2 cm. in diameter, rufous- brown. Gleba 
rather compact, paler ; sterile base small or none, peridium distinct, 
continuous. Spores hj'aline, globose, very minutely and sparsely 
verruculose, 10-13 ft in diameter. Basidia clavate, bisporous or 
rarely monosporous, sterigmata elongated. 

The Tasmanian specimens agree perfectly with Berkeley's type 
of the species. 

Hydnangium cameum, Wallr. in Dietr. Fl. Boruss. (1838) 
t.465. 

Underground, Rodway^ 118. Widely distributed ; there are 
specimens in the Kew Herbarium from the following countries : 
England, Scotland, France, Germany, Silesia, Italy, Sweden, 
Finland, and Australia. 

Irregular, 2-3 cm. in diameter, smooth, pale pink. Peridium very 
thin. Gleba rather friable, pink ; cavities tortuous, rather large ; 
sterile base very distinct, sometimes sending strands through the 
gleba. Basidia narrowly cylindric-clavate, with two long, tapering 
sterigmata, rarely only one sterigma is present. Spores globose, 
hispid with trowded, slender spines, 2-3 /x long, hyaline, 13-18 /i 
in diameter. 

Allied to H. australiense^ Berk. & Broome, but readily dis- 
tinguished by the pink tinge of the peridium and gleba, and the 
more distinctly spinulose spores. 

Hydnocystis cyclospora, Massee; Berggrenia aurantiaA^a^ var. 
cyclosporay Cooke, in Grevillea xv. (1886) p. 16 ; Hydnocystis 
convoiutay McAlpine, in Agric. Graz. N. S. Wales vii. (1896) p. 86. 

Rodway ; and also New Zealand, Golenso. 

Cooke states that the spores of var. cyclospora measure 18 /i 
in diameter but an examination of the type specimen proves that 
the spores range from 9-12 /x in diameter. 

Meliola amphitricha, Mont, in La Sagra, Hist. He Uuba, 
Crypt., (1838-42) p. 326. 
On a dead leaf of Olearia argophylla, F. Muell., Rodwayy 472. 
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Meliola corallina, Mont in Gay^ Ft. ChiL vii. (1850) p. 472. 
On liyiug leaves of CyaOiodes glauca^ Labill., and Pomaderris 
apetala, LabilL, Rodwai/j 366, 421. 

Xylaria digitata, Orev, Flor. Edin, (1824) p. 355. 
On the groand on sandy heaths^ Hobarc, Rodway. 

A peculiar form of this variable species, with a long, rooting, 
stem-like base pushing deep down into the loose sand, and 
bearing a rosette of short, obtuse, finger-like, equal branches at 
the apex. 

Numnmlaria BuUiardi, TuL SeL Fung, Gary, ii. (1863) p. 43, 
t. 5, figs. 11-19. 

On dead bark of Acacia deatbatay Link, Rodivayy 465. 

Hypoxylon annulatum, Mont in Gay^ Fl, ChiL vii. (1850) 
p. 445. 

On dead wood of Fagus Gunninghamiy Hook., Hobart, 
Rodway, 184. 

Very fine specimens of this somewhat variable species. The 
depression round the ostiolum is very pronounced. 

Hypoxylon coBlatum, Gesatiy Myc, Bom, (1879) p. 19. 
On dead Eucalyptus wood, Rodway, 310, 453. 

Agrees exactly with specimens collected by Beccari in Borneo. 

Hypoxylon serpens, FrieSy Summa Veg. Scand, (1846) p. 384. 
On dead Eucalyptus wood, Rodway, 181. 

Hypoxylon multiforme, Fries, Summa Veg, Scand, (1846) p. 384. 
On dead bark of Acacia dealhata. Link, Rodway, 454. 

Hypoxylon Archeri, Berk, in Hook,f, Fl, Tasm. ii. (1860) p. 280. 
On dead Eitcalyptu^ wood, Rodway, 451. 

Agrees exactly with Berkeley's type specimen. There is a 
minute, smooth, depressed ring or zone round the very small, 
papillate ostiolum, as in Hypoxylon annulatum^ Mont., but in 
H, Archeri, the perithecia are much smaller, as is also the ring 
round the ostiolum. 

Butypa lata, Tul. Sel. Fung, Ga^y, ii. (1863) p. 56. 
On dead Eucalyptus bark, Rodway, 466. 

Dimerosporium tasmanicum, Massee (sp. nov,), Perithecia 
gregaria, mycelio maculiformi atro erumpentia,Bphaeroidea,astoma, 
setosa, fusca atrave, 80-100 /x lata. Asci cylindraceo-clavati, 
breviter pedicellati, octospori, 80-90 x 15-18 /x. Sporce distichee, 
oblongo-ellipticsB, medio l-septatse, utrinque rotundatae, 18-20 x 
8-9 ft, dilute olivaceo-fuscsB. Paraphyses filiformes, ramosae. 

On one surface only of the phyllodes of Phyllocladus rhom- 
boidalis. Rich., Rodway, 367. 

The perithecia have short, black, spine-like hairs scattered 
sparingly over the entire surface. Subiculum at times dense and 
more or less covering the entire surface of the leaf, at others 
almost or entirely absent. Perithecia in groups of 3-6 usually 
surrounding a central one. Allied to D, excelsum, Cooke, from 
New Zealand, but differing in the larger spores and pilose 
perithecia. 

Bosellinia mammoidea, Saa\ Syll. i. (1882) p. 263 ; Psilosphwria 
mammoidea, Cooke in Grevillea viii. (1879) p. 67. 
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On dead wood of Eucalyptus, Rodway, 271. The type was 
collected in New Zealand. 

A very fine species. The perithecia are sometimes so closely 
crowded as to become somewhat irregular from lateral pressure, 
and to suggest an affinity with the genus Hypowylon, The 
perithecia are just a little more depressed round the papillate 
ostiolum than in the typical form, otherwise there is no 
difference. 

Oibbera fulvella, Massee {sp, nov.). Stroma pulvinatum, 
suberumpens, 1-2 mm. latum. PeritJiecia tuberculato-prominula, 
fulvo-miniata, dein brunneo-atra, glabra, ostiolo vix visibile. 
Asei oblongo-ovati, 35-40 x 8-10 ft. Sporw distich®, ellipticse, 
hyalinae, medio l-septatse, utrinque subacuta3, 18-20 x 4-4-5 /*. 

On living leaves of Dillwynia cinerascenSy R. Br., Rodway, 355. 

Elliptic-oblong, pale brown, 1-septate conidia, measuring 
18-21 X 4-5 /x, are sometimes present in considerable numbers on 
the stroma. The leaves of the host are stunted by the fungus. 

Quatemaria aspera, Massee (sp, Jiov.). Stroma suberumpens, 
corticolum, effusum, scabrosum. Perithecia subglobosa, ostiolo 
prominula, subcutaneo-erumpentia. Asci cylindraceo-clavati, 
longissime stipitati, 180 x 8 /*, octospori. Sporce distichse, 
cylindraceo-curvatae, utrinque obtusatae, pallide fusco-olivaceae, 
10-12 X 3-3-5 ft. 

On the bark of Pomaderris apetala, Labill., Rodwayy 488. 

Only a small specimen was sent, and this did not show the 
margin of the fungus, which appears to form broadly-effused, 
scabrid patches on the branches. 

ByssosphaBria Aquila, Cooke, Handh, Anstr. Fang, (1892) 
p. 304, t. 24, fig. 219. 

On decaying Eucalyptus wood, Rodway, 452. 

The dense subiculum has a purple tinge, but in all important 
features the fungus is indistinguishable from European 
specimens. 

Zignoella Archeri, Sacc, Syll, ii. (1883) p. 217. 
On rotten wood, Rodway, 499. 

Hypomyces falgens, Karst Myr, F&nn, ii. (1873) p. 207. 
On rotting wood, Rodway, 493. 

The perithecia vary from very pale yellow to orange, the ostiola 
usually darker in colour ; otherwise as in Karsten's specimens. 

Hypocrea nebnlosa, Massee (sp. nov,). Stroma effusum, tomen- 
tosum, lutescens, ostiolis peritheciorum crebre punctatum. 
Perithecia minuta, subglobosa. Asci cylindracei, 60-70 x 8 /i. 
Sporce octonsB, biloculares, hyalinse, 10 x 6 ft, loculis mox 
secedentibus. 

On a dead Polyporus, Rodway, 484. 

A very distinct and remarkable species, in some respects inter- 
mediate between the genera Hypomyces and Hypocrea, Agreeing 
with the former in the somewhat byssoid and mealy, thin subi- 
culum in which the numerous perithecia are completely immersed, 
but conforming with Hypocrea in the narrowly cylindrical asci 
containing eight spores, each of which divides into two portions 
at an early stage of development, thus presenting the appearance 



Digitized by 



Google 



131 

of an ascus containing sixteen spores. The present species agrees 
most closely with Hypocvea citrina, Fries, but differs in the 
thinner, byssoid stroma and shorter asci. Hypocrea fiingicolay 
Karst., which also occurs on old specimens of Polyporus and other 
fungi, differs in the thicker, waxy, yellow stroma. 

Mitrula cucullata, Fries^ Epicr. (1838) p. 584. 
On small twigs of Eucalyptus umigera, Hook, f ., Bodway, 433. 

The occurrence of the perfectly typical form of this fungus 
growing on Eucalyptus twigs is interesting, as hitherto it has only 
been met with on dead leaves of conifers. This circumstance 
serves to corroborate what has been previously stated respecting 
the value of the host as a specific factor, and may serve to modify 
the views of those who, on the ground that they depend on 
particular species of conifers, have attempted to discriminate 
between the European species of Mitrula. 

Peziza vesiculoBa, Bull Champ. Fr. (1791) p. 270, t. 457, fig. 1. 
Forma glabrata. Ascoma extus pallide brunneum vix granu- 
losum. Hymenium obscure brunneum. 

On rich ground, manure, etc., Btxiway, 23. 

Differing from the typical form in the dark brown disc, and 
paler, almost even and glabrous exterior. This form has also been 
received from Victoria (Mrs. Martin). 

Patellaria Maura, Massee {sp.nov,). .48(?oma^ gregaria, sessilia, 
concaviuscula, dein planiuscula, virenti-atra, sicca tota nigra, 
1-2 cm. lata. Asci clavati, basi parum constricti, octospori, iodo 
operculo coeruleo-tincti, 150 x 10 /a. Sporce distichae, ellipsoideo- 
oblongatae, 3-6-, plerumque 5-, septatse, hyalinae, 18-22 x 5 /i. 
Paraphyses filiformes, ramosse, apice subincrassataB, 2 mm. 
latse. 

On dead branches of Acadia vernicifluay A. Cunn., Hobart, 
Bodway, 467. 

Allied to P. tasmanica, Berk., but distinguished by the larger 
size of the ascophore, also by the longer, septate spores. The 
hypothecium and excipulum consist of slender interwoven 
hyphae. 

Aleurina tasmanica, Massee (sp. nov.), Ascomata gregaria, 
camosa, subsessilia vel subradicato-producta, ex hemisphaerico 
expansa, extus saturate brunnea, verrucosa, 2-3 cm. lata, hymenio 
flavo-brunneo depallente. Asci cylindraceo-pedicellati, iodo 
hand tincti, 300-325 x 18-20 /i. J^porof late ellipticae, utrinque 
obtusatae, episporio verruculosae, flavo-brunneae, 26-30 x 13-15 /u. 
Paraphyses septatae, apice clavato, succineo-farctae, 4-5 mm. 
crassae. 

On the ground, Hobart, Bodway, 128. 

Distinguished from all described species by the warted exterior 
of the ascophore, and the large spores with a somewhat coarsely 
warted epispore. 

Sph^bopside^. 

Libertella aurantiaca, Massee (sp. nov.). Acervuli flavidi, 
difformes, diu epidermide velati, tandem in cirrhos tortuosos 
auranticolores erumpentes. Conidia filiformi-falcata, continua 
hyalina, 5-7 x 1*5 /z. 
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On dead Emalyptif^H wood, Rttdivat/, 504. 

The inasHes of spores are buried in the subbtance of the wood or 
bark, and ooze out in bright orange, variously contorted, gelatinous 
tendrils, which become rigid and brittle when dry. Indistinguish- 
able from Libertella faginea^ Desm., to the naked eye, but readily 
distinguished under the microscope by the much smaller, almost 
or sometimes quite straight spores. 

Stagonospora chalybea, Massee (sp. nov.). PerUJien'a dense 
gregaria, subeiumpentia, subrotunda, levia, astoma, nigra, circiter 
0'5 mm. diam., contexta distincte parenchymatica chalybeo- 
purpurea. Basidia filiformia. Sjtorulen oblongo-cylindracese, 
utrinque subattenuatse, 24-28 x 7-9 /b^ rectse curvulseve, 1-3- 
septatae. 

On dead bark of Emalyptus.. Rodivay^ 440. 

Distinguished by the large, aggregated perithecia, large celled 
parenchyma of a clear, intense blue or purplish-blue colour, and 
the large 3-septate spores. May possibly prove to be the pycnidial 
condition of an ascigerous fungus belonging to the genus 
Gihherella. 

Myxogastrbs. 

Trichia fragilis, Rostaf. Monog. Myc (1875) p. 246. 
On dead bark, Rodway, 452. 



New Zealand. 

Specimens communicated by the Rev. William Colenso, F.R.S., 
Napier, New Zealand, 

Basidiomycktbs. 

Marasmins tinctorius, Massee (.s/?. nov,). Pileus coriaceo-mem- 
branaceus, conico-convexus, demum explauatus, late umbonatus, 
glaber, levis, croceo-fuscus, margine primitus incurve, 0*5-1 cm. 
latus. Lamellce in juventute sat confertaj, tandem subdistantes, 
initio albae, dein flavae, utrinque rotundatae. Sjjorw ellipsoidea?, 
albo-flavida3, 5 x 3/i. Stipes sequalis, levis vel subtiliter striatus, 
strictus, 1-1'5 cm. longus, 2 mm. crassus, pileo concolor. 

Gregarious, on a rotten log, ColeuHO, 1489. 

Every part of the plant has a yellow tinge, and when soaked in 
water or spirit, gives out a yellow colouring matter. Allied in 
some respects to J/, ferruginen.s, Berk., but differing in the even 
pileus and crowded gills. 

Hypholoma glutinosum, Masnee (sp, nov.), Pileus carnosus, con- 
vexo-planus, discoideus, ssepe subgibbosus, albo-luteus, disco cas- 
taneus, squamis maculiformibus appressis concoloribus, praecipue 
in juventute eleganter variegatus, aetate glabrescens, viscidus, 
4-9 cm. latus. Lamellce adnatae, confertae, flavo-viridescentes, acie 
subcrenulataB. Sporie oblongo-ellipticae, utrinque obtusae, viridi- 
fuscae, 7-8 x 4-5 /i. Stipes farctus, dein cavus, fibrillosus, came 
flavus. 

In clusters on logs, Dannevirke, Colenso^ 1507. 
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A fine species, much resembling H, suhlaieritium^ Sacc, in 
general appearance, but distinguished by the viucid or glutinous 
pileus, which is ornamented, especially when young, with tawny, 
floccose scales. If the gluten is washed off with rain the pileus 
is naked and glabrous at maturity, but if the viscidity dries on the 
pileus the scales are also glued down and persist. The taste is 
slightly acrid when dry. 

ASOOMYCBTBS. 

Parodiella maoulata, Massee (sp. nov.), Perithecia dense gregaria, 
in maculis elongatis nigricantibus nidulantia, atra, 100-125 fi 
diam. Asci oblongo-clavati, breviter pedicellati, octospori,50 x 14 /*. 
Sporce distinctae, l-septatas, sub-hyalinse, elongato-ellipticse, utrin- 
que acutae, 20 x 5-6 /i. Paraphi/sen filiformes. 

On the leaf of an undetermined plant, ColensOy 1490. 

A typical Parodiella in every respect save the subhyaline 
spores, and in this one feature is distinct from all known species. 



Nubia. 

Collected and communicated by the late Mr. J. Theodore Bent, 
F.R.G.S. 

USTILAGINBiE. 

Ustilago Digitariae, Rahenh. Fung, Eur. no. 1199. 
Parasitic on Pan i cum TemnHffw^ K. Br., distorting the ovary. 



Bebvuda. 
Specimens communicated by Surg.-Capt. H. A. Cummins, F.L.S. 

Phycomycbtbs. 

Peronospora Lamii, De Bary in Rahenh, Hei^h, Myc. ed. 2, 
no. 326. 

St. George's. On living leaves of Lamium nmplexicaule, 
Linn. 

SPH-ffiROPSIDB^. 

Epiclinium Comminsii, Masses {sp, nov.). Spm^odochia atra, 
dense aggregata, erumpenti-superficialia, convexo-pulvinata, circa 
0-5 mm. diam., compacta. Gonidia crebra, obpyriformi-clavata, 
18-21 X 10 |i, 1-septata, ad septum subconstricta, olivaceo-nigra, 
sporophoris brevibua t^retibus concoloribus suffulta. 

St. Gborge's. On living leaves of Carica Papaya, Linn, 
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Urbdinb^. 

Uromyces striatus, SchroL in Ahh, Schles^ Oea. (1869) p. 11, ex 
Sacc. Syll. vii. (1888) p. 542. 
St. Gborgb's. On living leaves of Medicago denticulatay Willd. 

Oraphiola Phoeniois, Poit in Ann. Set, Nat. ser. 1, iii. (1824) 
p. 473. 

St. Gborgb's. On living leaves of Sabal blackburnianum, 
Glaaebr. 



Tkividad. 

The following fungi were collected and communicated by 
Mr. John H. Hart, F.L.S., Superintendent of the Royal Botanic 
Gardens, Trinidad. 

ASCOMYCETBS. 

Eutypa erumpens, Massee (jtp. nov.). Stroma latissime effusum, 
maculiforme, innatum, dein subsnperficiale, in ramis corticatum, 
scabrum, extus intusque nigrum. Perithecia densissime stipata, 
ovoidea, mutua pressione ssepe compressa, majuscula, 0'5-0'8 mm. 
lata, ostiolo papillato. Asci cyliudraceo-clavati, longissime 
stipitati, 175-200 x 7-8 /i, octospori. Sporidia disticha, 
cylindracea, utrinque subacuta, subreniformia, dilute olivacea, 
16-18 X 5-6 /I. 

Parasitic on Ficiis indica, Linn. 

The fungus forms black, irregularly shaped patohes 10-40 cm. 
broad, which burst through the bark here and there, giving the 
trunk a spotted appearance. The present species covered the 
lower portion of the trunk of a large specimen of Ficus indica^ 
well known as a landmark in Trinidad. Resembling E. lata, TuL, 
and E. leio2)lacay Cooke, in habit, but distinguished by the much 
larger spores. 

Daldinia aspera, Massee (sp. nov.). Stroma subglobosum, basi 
applanatum, atrum, opacum, corrugatum, intus brunneum, con- 
centrice zonatum, 5-10 cm. latum. Perithecia ovata, periphorico- 
immersa, exigua. Asci cylindracei, longissime pedicellati, 185- 
220 X 7-8 ft. Sporm oblique monostichae, oblong©, fuscfe, 
17-20 X 6-7 /i. Paraphyses filiformes. 

Growing on rotten wood. Hart, 6173. 

Distinguished at once from every other species by the some- 
what coarsely corrugated exterior, which is not due to shrinkage 
during drying, but is a normal and constant character. Interior 
solid, brownish or umber, concentrically zoned. 

Lachnea erinaceus, Sacc. Syll. viii. (1889) p. 182. 
On rotten wood. Hart, 5122. 

Urbdine^. 

Uredo Orchidis, Winter in liahenh. Ki^pt. Fl. i. (1884) p. 256. 
On leaves of an orchid, Hart, 5120. 

Uredo Vitis, ThiXm^n, Pilze des Wrinstockes (1878) p. 182 ; U. 
ViaUe, Lagerhoim in Compt. Rend. ex. (180(0 p. 72»S, 
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On leaves of cultivated vines. 

The present species appears to be not uncommon on the foliage 
of cultivated vines in the West Indies. The species afterwards 
described by Lagerheim from West Indian specimens, is identical 
in every respect with Thiimen's species. For detailed account 
concerning this point, see Grevillea xxi. (1893) p. 119. 

Uredo CannsB, Winter in Hedwigia xxiii. (1884) p. 172. 
Destroying the foliage of "'Madame Crozy" Carina, in the 
Botanic Garden, Harty 6171. 

The cause of a serious disease to Cannas in the New World, 
bat apparently has not yet been observed in Europe. In Winter's 
diagnosis of the species he describes the spores as colourless, with 
a query. When fresh the contents of the spores are clear yellow, 
and the epispore is very minutely echinulate. 

Hyphomycetbs. 

Brachysporium ooryDoideum, Sa>cc, Si/IL iv. (1886) p. 423. 
On decaying herbaceous stems, Ha)i, 5119. 

BotrytlB tenella, Sacc. Syll, iv. (1886) p. 119. 
Parasitic on a '' thorny " spider. 

The entire body of the spider is covered with a dense, snow- 
white mycelium. 

Myxogastrbs. 

Arcyria leiocarpoideB, Mansee, Monog, Myx. (1892) p. 167. 
On decayed wood and moss, Hart, 5121. 



Bbitish Guiaha. 



The following fungi were collected, and sent to Kew for 
determination, by Mr. George S. Jenman, F.L.S., Superintendent 
of the Botanic Gardens, George Town, British Guiana. 

Basidiomycbtbs. 

PolystietiiB sanguineus, Frua in Nov, Act, Soc, Sci, Upsal. i, 
(1851) p. 75. 

Demerara, Jenman, 7032. 

The Agaricineaj are divided into five primary sections, Melanos- 
porae, Porphyrosporae, Ochrospone, Rhodosporae, and Leucosporae, 
depending on the colour of the spores as seen in the mass. The 
discovery of fungi having green spores necessitates the formation 
of an additional section, which will naturally stand as Ohlorosporae. 
This section occupies an intermediate position between the 
LeucosporaB and the Rhodosporae. 

Sect. CHLOROSPOR-ffi. Sporae ellipticae, chlorinae. 

Chlorophyllum, Massre (gen, nov,), Hi/7nenophorum a stipite 
discretum, velo universali cum epidermide pilei concrete. Stipea 
annulatus, sed volva destitutus. Lamelhe liberae, membranaceae, 
persifltentes, albae, dein chlorinae. Sporce ellipsoideae, ehlorinre. 
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Analogous with the genus Lepiota In the Leucospone, but dis- 
tinguished by the green gills and spores. 

Chlorophyllum escalentiun, Massee {sp. nov.), Piletis camosus, 
convexo-expansus, subumbonatus, cute in squamas (majores 
centrum versus^ ad marginem minores quandoque deficientes) 
secedentes laceratus, 15-20 cm. latus ; caro a stipite discreta, 
1-1*5 cm. crassa. Lamellce conf ertae, angustsB, albse, dein virides, a 
stipite distantes. Stipes 18-25 cm. altus, cylindraceus, basi sub- 
bulbosus, levis, subcavus, annulo mobili apicali persistente; Sporcp 
ovatsB, utrinque obtusatae, leves, 7-8 x 5 /x, coacervatae olivaceo- 
virentes. 

Coast-land pastures, Jenman^ 6166. 

Edible mushroom, all white, gills turning livid green on the 
second day, 6-8 inches in diameter (Jenman). 

Allied to the North American species G. Morgani, Massee, 
(AgaricuB Morgani, Peck,) but distinguished by the white pileus 
and smaller spores. The only other species known, G, Molybdite,% 
Massee, is a native of Brazil. 

Schulzeria Eyrei, Massee, (in Grevillea xxii. (1894) p. 38, t. 185, 
fig. 1.) belongs to this group and forms a second genus, for 
which the name Ghlorospora is proposed. It is characterised as 
follows : ffytnenophorum a stipite discretum, velo universal! 
cum epidermide pilei concreto. Stipes volva et annulo carens. 
Lamellce liberae. Sporce ellipsoideee, chlorines. 

Distinguished from Ghlorophyllum by the absence of a 
permanent ring on the stem. The only species is G, Eyrei^ 
Massee, a native of the New Forest. 



DCX.— MISCELLANEOUS NOTES. 

Mr. Harold Buchan Lloyd, a member of the gardening 
staff of the Royal Gardens, and formerly in the employ of the 
Earl of Sefton at Croxteth Park, Liverpool, has been appointed, 
on the recommendation of Kew, by the Secretary of State for 
Foreign Affairs, Assistant Curator of the Botanic Gardens at 
Old Calabar, in the Niger Protectorate, in succession to Mr. J. H. 
Holland, promoted to the post of Curator. Mr. Lloyd left Kew 
in May. 



Mr. Harry Holley, a member of the gardening staff at 
Kew, has been appointed Assistant in the Municipal Gardens at 
Cape Town. He left for South Africa in May. 



Botanical Magazine for May. — The plates of four of the plants 
described could not be issued till this month, owing to a fire at 
the lithographers. Amomtim Jiemisphwriciim^ the plate of which 
has appeared, is quite new to cultivation. It is a native of Java, 
and roots were sent to Kew by H. N. Ridley, Esq., M.A., Director 
of the Gardens and Forest Department, Straits Settlements. 
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Stephanatidra Tanakae, native of Japan, Is a slender shrub, with 
terminal, pendulous panicles of small, white flowers. Seeds were 
received from the Botanical Gkirden of the Imperial Dniverslty of 
Tokio in 1893. The genus is closely allied to NeilUa, from which 
it differs in having a monocarpellary ovary, Symphyandra 
Wanneri, from the Banat, has been in . cultivation in the 
Royal Gardens for many years, where it flowers outside, in June. 
Symphyandra is distinguished from Campanula by having the 
anthers united in a tube. Kalanchoe flamm^a was first described 
in the Kew Bulletin^ 1897, p. 266. The plant figured was raised 
from seeds collected by Mrs. liOrt Phillips and Miss Edith Cole in 
Somaliland. Its attractive flowers last two months. Armeria 
caespitosOy a high mountain plant of Spain and Portugal, was 
raised from seeds received from the Botanical Gardens of Madrid 
in 1893, and flowered at Kew in April, 1897. The species is 
allied to A. maritimay but it is a much smaller plant, sometimes, 
when in flower, not exceeding an inch and a half in height. 



Hooker's Icones Plantaru]n.~The third part of the sixth volume 
of the fourth series appeared in April, bujb in consequence of a 
fire at the lithographers it was issued without the full number of 
plates. In this part the genus Loeselia is illustrated by two plates 
including a new species, L, cordifolia ; and there is a revision of 
the synonymy of L. involiccrata and i. ciliata. Passijlora 
fucJmiflora^ a native of British Guiana, is remarkable for the 
character which suggested the sx)ecific name. Rhigiophyllum 
sqiiarrosum is a very singular member of the Campanulaceae, 
native of South Africa, first discovered upwards of fifty years 
ago, and re-discovered by Mr. Schlechter and Mr. Harry Bolus 
in 1896. Previous to the arrival of Mr. Bolus's specimens the 
plant was unrepresented in the herbaria of this country. 
Poupartia Fordii (Anacardiacese) is a small tree, inhabiting Hong 
Kong, imperfectly known until Mr. Ford, Superintendent of the 
Botanic Garden there, sent complete specimens. Pittosporum 
spathaceum is a Tonga Island species clmracterised by having a 
spathaceous calyx. Microula tihetica (Boraginaceae) is interesting 
on account of the variability exhibited by its nutlets, a 
circumstance which has given rise to more than one genus being 
proposed for the same species. Phyllanthodendron mirahilis is 
a split oflE from Phyllanthus, presenting some curious structural 
and vegetative characters. Pachylobus edulu (Burseracese), from 
tropical Africa, has a most singular embryo with very thick, 
pinnate cotyledons. In other respects it is closely allied to 
Canarium^ except that the endocarp is thin. The principal 
feature of this number, however, is an attempt to illustrate, and 
elucidate the synonymy, of the species of Hevea. Six plates are 
devoted to this purpose, four of which were destroyed by fire ; 
but they are being reproduced and will be issued, together with 
others of the same genus, with the next number. It is hoped 
that they will be of some practical use ; and it is intended to 
illustrate other rubber-yielding plants. 
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Bosa gigantea A. flowering specimen of this species has been 

received at Kew from T. H. Hanbury, Esq., La Mortola, 
Ventimiglia, Italy, with the following information under date 
of April 26. — On Sunday I saw Rosa gigantea in full bloom 
on the facade of the Chateau Eleonore at Cannes, the residence of 
Lord Brougham and Vaux. The plant is growing in a box 
measuring, perhaps, 2\ ft. x 1 f t. x I ft., and I should say that 
this box must be entirely full of the roots of the plant. The 
colour of the buds reminded me of those of the rose, Wm. Allen 
Richardson, but under the strong sun it ope us very quickly and 
looks almost white before the petals fall. 

Z2. gigantea was discovered in Burma, on the Shan hills plateau, 
at 4,000 to 5,000 feet, by Sir Henry Collett, K.C.B., and also in 
Manipur, at an altitude of 6,000 feet, by Dr. Watt. 

At first there seemed hopes that this fine climber would succeed 
on walls, &c., in sheltered places in Britain, but although several 
plants at Kew and elsewhere withstood — with comparatively little 
protection— the severe winter of 1890-1, that of 1892-3 killed all 
of them outright. At Kew it grows vigorously under glass, but, 
so far, has not flowered. 



Totem Pole from British Columbia.— By the courtesy of the 
Provincial Government of British Columbia the Timber Museum 
(No. Ill) of the Royal Gardens has been enriched by a very 
interesting specimen of the decorative door posts or "Totem" 
poles used by the Indians on the Pacific coast. These posts are 
usually made of Red Cedar {Thuja gigantaa) and are elaborately 
carved with figures of men and animals, and coloured. There is an 
account, with illustrations, by Dr. Boas, in the Report of the 
British Association for the Advancement of Science for the 
year 1890 (pp. 564, 565). These posts possess considerable 
interest from an ethnographical point of view, and are likely 
to become very scarce or disappear altogether as the Indians adopt 
European habits. They also exhibit one of the numerous uses to 
which the Red Cedar of the Pacific slopes is applied. 

Some of the poles are 30 to 50 feet high and give a singularly 
picturesque appearance to the Indian villages. The specimen 
presented to Kew is the lower part of a pole originally 35 feet 
high. It is now about 16 feet high and 3 feet 9 inches broad ; it 
is hollowed out at the back and rounded in front. In the lower 
part there is an aperture about 5^ feet, by 2 feet, which formed the 
doorway into the dwelling. The front part is deeply carved into 
allegorical figures of a bear, an eagle, and other animals. These 
form the Totem or arms of the family. 

Further particulars are given in the following letter announcing 
the shipment of the specimen : — 

Deputy Provincial Secretary, British Columbia, to 
Royal Gardens, Kbw. 

Provincial Secretary's Office, Victoria, 
March 8, 1898. 
Sir, 

Referring to prior correspondence respecting the desire 
expressed by yourself to obtain a specimen of the decorative 
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door-post in use by the natives of this Province, for deposit in 
the Museum at liew Gardens, I have the honour, by direction, to 
forward herewith a bill of lading for one case containing a Totem- 
pole shipped by the barque " Seestem," which sailed for London 
on the 15th November last. 

I also send by current post two photographs taken by Dr. 
Charles F. Newcombe, M.D., who purchased the post on behalf of 
this Government, Of these, one shows part of the deserted 
village of Tanoo, Moresby Island, one of the crroup forming the 
Queen Charlotte Islands, where the Totem was bought, and the 
other shows it m situ standing in front of the house to which it 
belonged. 

Dr. Newcombe further reports that "the Totem-pole formed 
the front and only entrance to the house of Mrs. Thomas Moody. 
It is made of Cedar (TJiuya gigajitea) and is about 20 years old. 
Ita position with regard to the frame of the house is shown in 
photograph No. 1. Between the ears of the Totem projected the 
end of the ridge pole which rested on the top of the Totem 
helping to keeping it in place. The pole was, furthermore, set 
about four feet in the ground, but had very slight support from 
the building. It represents the crest of the late owner's family, 
an eagle over another animal, species unknown." 

I am, etc., 
(Signed) A. Campbell Rbddib, 

The Director, Deputy Provincial Secretary. 

Royal Gardens, Kew. 



Kola in the Lagos Hinterland.— In an account of a tour made 
last year by Messrs Leigh and Dawodu at the request of the 
Government of Lagos, to instruct the natives in right methods 
for extracting rubber from Kickxia africana without destroying 
the trees, the following particulars are given by Mr. Dawodu of 
of Kola trees {Cola cccuminata) met with during the journey : — 

" We left Ile-Ife and Modakeke on the 7th April and went to 
Ikere, an important town in the Ekiti country, and a centre of the 
rubber industry. The route was through forest and hilly lands 
where the vegetation had quite a different aspect from that 
previously seen. The Kola-nut tree (the Abata variety) abounded 
in these parts and one often walked through groves of it before 
entering a town. The trees were all in a most flourishing 
condition, always bearing heavy and abundant crops. Indeed 
the Ekiti country is famed for its Kola trees and the cultivation 
of them is brought to great perfection by the natives." 



Outta P«rcha The series of Cantor Lectures on Gutta Percha 

delivered before the Society of Arts by Dr. Eugene Obach in 
November and December last has now been published in a 
separate volume with numerous illustrations. It forms an 
exhaustive summary of all that pertains to the gutta percha 
industry and contains numerous appendices with analytical and 
statistical tables. The assistance afforded by Kew is fully 
acknowledged. 
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The tree, the inspissated Juice of which yields coihinercial 
gntta percha, was first brought into notice in 1842 by Dr. 
Montgomerie. Botanically it was made known in 1847 by Sir 
William Hooker who figured and described it under the name of 
Isonandra QutUi in the London Journal of Botany^ vol. vi. 
(1847), p. 463, 1. 16, from specimens contributed by Mr. Thomas 
Lobb and Dr. Oxley of Singapore. It was afterwards placed 
under the genus Dichopsis by Bentham in Oenera Pl'antarum, ii., 
p. 658. Dichopsis Gntta is figured and described in Bentley and 
Trimen's Medicinal Plants^ t. 167. It is also included under 
Sapotacese in the recently completed Flora of British India, vol. 
iii., p. 543. It is the Palaquium Gutta of continental botanists. 

The plant has been grown at Kew for many years and has been 
sparingly distributed to botanical institutions in the New World. 
It is, however, difficult of treatment and appears to thrive well 
only within its natural habitat in the Malay Archipelago. 
Samples of raw and manufactured gutta percha are shown in 
Case 68 in Museum 1. • 

Dr. Ernst Werner von Siemens employed gutta percha for the 
electric insulation of subterranean telegraph lines in 1847 and since 
that time this interesting substance has been largely used for a 
variety of purposes but still chiefly in the manufacture of 
telegraph cables. 

According to Dr. Obach the imports of raw gutta percha into 
the United Kingdom during the last thirty years have been as 
follows: 1865, 1,710 tons; 1875, 950 tons; 1885, 2,700 tons, 
and 1895, 2,610 tons. The total imports for the years 1844 to 
1896 inclusive amounted to 82,607 tons, an average of 1,559 tons 
per annum. 

The price for raw gutta percha of first quality such as Pahang, 
has been fairly uniform of late years. During the period from 
1889 to 1896 inclusive it has only varied from 3». 3d. to 3s. 9d. 
per pound. 

The occurrence of trees of gutta percha at Singapore was noticed 
in the Kew Bulletin (1891, p. 230) ; an account of a new process 
for extracting gutta percha from the leaves was also given 
{K. B. 1891, p. 231, and 1897, p. 200). The poseibility of 
obtaining gutta percha from two Indian trees, Dichopsis ohovata 
and D. elliptica was discussed in the Kew BuUetin^ 1892 
(pp. 215 and 296). 

With regard to the process referred to above Dr. Obach made 
the following remarks : — 

" A tree ten years old yields about 15 lbs. of dry leaves ; one 
thirty years old, about 25 lbs., ?•.«., 1 lb. more for every two 
years ic advances in age. If, therefore, the leaves of a tree 
were regularly plucked every year from the age of ten till it 
reaches maturity at thirty, it would have produced 420 lbs. of 
leaves, and as I have found that the dry leaves contain between 
9 and 10 per cent, of gutta percha, this would correspond to about 
40 lbs., that is, at least twenty times as much as would be 
obtained from a tree of the same age, when felled and bled in the 
customary way. This result, even if only partly realisable, would, 
in practice, be of enormous value to the gutta-planter." (Journal 
of the Societtj of Arts, Jan. 7, 1898, p. 153). 
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As stated in the Kew Bulletin (1897, p. 337), Gatta Percha 
" is a very troublesome plant to propagate by cuttings, but this can 
be done." However, Mr. Ridley, the Director, Gardens and 
Forest Department, Singapore, states that " the tree always comes 
up again when cut down." The following further information 
seems to point to greater success in propagation : — 

Extract from letter from Director, Gardens and Forest 
Department, Singapore, to Royal Gardens, Kew, dated 
February 16, 1898. 

"A native recently brought some cuttings of Gutta Percha 
from Borneo which seem to be very strong. They appear to be 
cut from pretty thick boughs and coated over with wet mud, 
and apparently are very healthy, putting out strong shoots. I 
will find out how it is done, as it seems more successful than 
anything I have previously seen." 



The Toonu or Tunu.— In consequence of a misconception of the 
application of the native name "tunu" in British Honduras, 
some confusion has arisen, for which Kew is partly responsible. 
In Dr. D. Morris's Colony of British Honduras it is stated (p. 74) 
that this is the native name of Castilloa elastica^ the principal 
rubber tree of the country. It is now known, however, that the 
name is properly applied to another species ; still imperfectly 
known botanically. Planters sent specimens of Gdstilloa elastica 
as the " tunu," so that in the absence of adequate specimens of the 
true " tunu " it has been assumed at the Herbarium that only one 
species was concerned, and this opinion has been communicated to 
various persons. The increasing interest in rubber plants led to a 
re-examination of all the material in the Herbarium and Museum, 
with the result of ascertaining that two species of Castilloa exist 
in British Honduras. This was partly established by Sir Joseph 
Hooker {Trans, Linn. Soc, Bot. 2nd serieSy ii., pp. 209-215, 
plates 27 and 28), where he describes and figures four forms of 
Castilloa, including the "' tunu ; " but he does not attempt to 
decide their rank. What he regarded as typical, C. elastica^ is 
described at some length, and its distribution given as Mexico, 
from lat. 2P southward, through Guatemala, San Salvador, 
Honduras, Nicaragua and Costa Rica. This bears the name of 
** ule," in some parts at least of this area. His number 2 is the 
"caucho," or Darien rubber plant, which Markham sefers to 
{Peruvian Barky p. 453) as Castilloa markhamianay Collins, a 
very different plant, and probably not of the same genus. Sir 
Joseph Hooker's paper is illustrated by a coloured figure of the 
Darien plant, as cultivated in Ceylon. This is not specifically 
different from Castilloa elastica. Number 3, of which only the 
fruit is figured, is from Honduras, and is also undistinguishable 
from C, elastica. Number 4, of which only the fruit was 
known to Sir Joseph Hooker, is the "tunu" of Honduras. It 
differs essentially from C. elastica in the ovaries and drupelets 
being completely embedded in the receptacle. In all the forms 
of C. elastica the drupelets are easily separated. Since the 
publication of Sir Joseph Hooker's paper, Kew has received 
some leaves of a tree from Mr. Rowland W. Cater, which he 
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states is known locally in British Honduras as 'Utino,'* 
"chapema," and "divers other names.*' It was at first supposed 
that these might be old leaves of GasHlloa elastica, but a more 
careful examination proves that they are not, confirming 
Mr. Cater's view, and there is little doubt that they belong to the 
same species as the fruit figured as the " tuno " by Sir Joseph 
Hooker. In order to make quite sure, measures have been taken 
to procure complete specimens from one and the same tree. 
The tuno is also known as the "male rubber tree," and the 
" sterile rubber tree." As the male and female fiowers are some- 
times, at least, borne on different trees, there may be something 
more to learn concerning the application of these names. 

In addition to the localities given above for Gastilloa elastica^ 
there are specimens in the Kew Herbarium, collected by Richard 
Spruce, labelled as follows : " 6351. Gastilloa. Arbor 60 pedalis, 
lactescens. ' Jeve ' Guayaquilensium. In planitie guayaquilensi 
prsQcipue secus radices mentis Chimborazo, Deer., 1860." '* Jeve " 
or "heve" seems to be a generic name for rubber trees, as 
Aublet, in founding his genus Hevea (Hist PL Ouiane Fr.^ 
p. 872) says : ** Cet arbre est nomme siringa par les Gkiripons ; 
heve par les habitans de la province d'Esmeraldas au nord-ouest 
de Quito, et caoutchouc par les Mamas." 

Judging from the material in the herbaria of Eew and the 
British Museum there are two species of the genus Gastilloa^ 
namely : G. eUi^tica, rjjnging from Mexico to Ecuador, and the 
** tunu," at present undescribed. — W.B.H. 



Brunfelsia calycina.~.Brunfelsia8 are highly ornamental and 
floriferous shrubs well adapted for the warm greenhouse. The 
species have been unduly multiplied by horticulturists. These 
must be united and the question arises which name should be 
adopted for the aggregate. B, pauciflora^ Benth, is, in a sense, 
the oldest name, as it was previously used (1837) under Franciscea-, 
but it is of the same date under Brunfelsia as B. calycina. That 
being so, and the latter name being much more familar, and less 
inappropriate, it should be adopted. The genus Brunfelsia is 
greatly in need of a critical revision, which would doubtless 
result in a considerable reduction of the number of species. 
Brunfelsia calycina^ Benth. {DG. Prodr. x. p. 199), Franciscea 
calycina, Hooh. {Bot. Ma^, t. 4583) should include JB. paiicijlora^ 
Benth. {DG. Prodr, x. p. 199), and B, eximia^ Bosse {Handb, 
Blumeng. i. p. 524), Franciscea eximia, Scheidw. {Bot. Mag. 
t. 4790). To these should probably be added Franciscea 
lindenianay Planch. (Belg. Hort. xv. p. 226 cum ic. color.), and 
F. fnacrantha, Lem. (III. Hort. i. t. 24.). Schmidt (Mart. Fl. 
Bras. viii. i. p. 256), reduces B. eximia^ Bosse, to B. inacrophylla, 
Benth., of which Kew possesses no authenticated specimen, 
Bentham having merely removed it from Franciscea without 
seeing it. 

Paraguay tea Notes on the botany of the plants yielding 

Paraguay tea or Mate were published in the Kew Bulletin (1892, 
pp. 132-137). In the following year it was noted (A'. JB. 1893, 
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p. 367) that seeds of what was believed to be true Ilex paraguenMs 
had been received through the kindness of Senor Glaziou, 
Director de Passeio publico, Rio de Janeiro. After retaining a 
few the others were distributed to various Botanical Institutions 
in the Colonies. Unfortunately none of the seeds sown at Kew 
germinated. 

The following interesting information respecting the tea made 
from the leaves, so largely used in South America, is taken from 
a Report issued by the Foreign Office (No. 1963, 1897) :— 

" Yerba-mate, or Paraguayan tea, is the most valuable article of 
export. There are two classes sold, but it is only in the manner 
of preparation that they differ. The kind known as * Mborovire ' 
is merely dried over a furnace, and then beaten into small pieces 
with sticks. The ' Molida ' goes through the same process, but it 
is afterwards ground in a mill. The export duty on the former 
was increased in 1895 from 30 c. paper to 10 c. gold, and on the 
latter from 25 c. paper to 9 c. gold per 10 kilos. The revenue 
derived from this source irf» 1895 amounted to 471,668 dol. 
(16,845^.). The yerba forests, called yerbales, were formerly the 
property of the State, but most of them have been sold, and are 
now in the hands of a few capitalists and companies. The 
Industrial Paraguaya Company, which owns about half of the 
yerbales known to exist in the country, exports annually about 
400,000 arrobas (4,512 tons). iThe total quantity of yerba 
exported during the past year is estimated at about 9,024 tons, 
and the average price per arroba (25 lbs.) was 11 dol. 50 c. 
paper (Is, 8rf.)." 

ParafTuay tea is now advertised for sale in this country and 
appears to be in moderate demand ; possibly, as a curiosity more 
than as a regular article of food. 



Malingering in Egypt The most varied problems are submitted 

to Kew, and the following is one of the most curious. Un- 
fortunately but little success has been attained in solving it. The 
particulars are, however, recorded in the hope that this may lead 
to some further light being thrown on the matter. The specimens 
were carefully examined by Dr. Scott, F.R.S., Honorary Keeper of 
the Jodrell Laboratory, who could only conjecture that they were 
fragments of the paleae of some grass. 

Extract from letter from Mr. Kenneth Scott to Royal 
Gardens, Kew, dated Cairo, Egypt, November 28, 1897. 

" For some time now malingering Egyptian soldiers have been 
sent into t'le Kasr-el-Aini hospital under my care, suffering from 
extreme oedema and intense inflammatory, injection of the 
conjunctiva of one or both eyes ; the cornea unaffected. No dis- 
chai^e from the eye. 

" The condition is entirely unlike that which they also produce 
by putting in the juice of Euphorbia, slaked lime, seed of 
'melocheeya' (.^ Oor chorus olitorius) and other things. 

" I obtained the specimens sent you by covering the eye with a 
thick collodion dressing so as to completely seal it up. The man 
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at the end of five days had evidently feared the inflammation 
might sabaide and therefore raised the dressing and renewed the 
banefnl application, part of which I found on the face of the 
dressing lying against the eye. 

" T have been entirely nnsaccessful in obtaining here any in- 
formation on the matter, nor have I been able to obtain further 
quantities of the leaf. The patient either began to fear the 
consequences of the affair or his stock of the drug became 
exhausted as he in no way interfered with the next collodion 
dressing which was applied, the eye being quite cured, and the 
dressing intact after a period of five days. 



A Chinese preBcription.~Mr. J. Burtt Davy, formerly a member 
of the Kew staff, and now attached to the University of California, 
Berkeley, U.S.A,, has presented to the Kew Museum the ingredients 
of a Chinese prescription purchased by him at China Town, San 
Francisco. As is well known, the Chinese use a very large and 
varied assortment of products in the preparation of their medicines, 
and Mr. Davy says that, in the drug stores of China Town, one 
can usually obtain a panacea for all ills, varying in the number of 
ingredients according to the price paid (25, 35, or 50 cents). Such 
a prescription usually contains a few slices of the root of 
Olycyrrhiza^ dried flower-heads of a composite plant, dried cock- 
roaches, dried cockchafers, and the skin, head and tail of a lizard 
stretched on thin sticks ; an extra five cents will procure a dried 
'^ Sea horse '' ; and yet another five cents a dried fish of peculiarly 
narrow shape, and about four inches in length. All these are 
boiled together, and the decoction drunk as a remedy for heart- 
bum, toothache, cough, dimness of sight, and almost any other 
ailment. It is difficult to identify most of the vegetable ingredients 
in consequence of their being cut or broken up into small frag- 
ments, but the following occur amongst those brought to Eew. 
Fruit heads of an Eriocaulon^ apparently E. cantoniense. This 
plant has a reputation in China for various diseases, such as 
ophthalmia, especially in children, as a styptic in nose bleeding, 
and in affections of the kidney. Another ingredient, capable 
of identification, consists of the spiny hooks from the stems 
of the Gambler plant (JJticaria Oamhier^ Roxb.), which 
have astringent properties, and are mostly used in infantile 
complaints. Some very thin transverse sections of the stem 
of Akehia quinata^ a climbing berberidaceous plant, also occur 
' in small quantities, as well as the bark of Eticommia ulmoides^ 
known as the "Tu Chung." Tonic and invigorating properties 
are ascribed to it, and it is said to be valued at as much 
as 4s. to Ss. per pound. Though the bark is very thin, it 
is abundantly chai*ged with elastic gum, which can be drawn 
out in silvery threads when it is broken apart. Among other 
ingredients which have not been identified are crushed fiower 
heads of a composite plant, and slices of a slender, twig-like 
stem, probably a willow. 
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DCXI.-DUONOSES AFRICAN Jl. XL* 

60Q. Trimeria tropica, Bur kill [Bixineaa] ; T. alnifoliw^ Planch., 
Bimilis, foliis ovatis acnminatis differ!. 

Arbor vel frutex inermis. Rami juniores pubescentes. Folia 
atrinqae, prsBsertim subtus in venis, pilis albidis vestita ; petiolas 
^ poll. longuB ; lamina ovata yel obovata, basi sabcordata, apice 
acuta, breviter acuminata, margine minute dentata, 2^ poll, longa, 
1^ poll, lata ; stipulse transverse ellipticae, majores 4 lin. ionga3, 
ti lin. latae, apice minute mucrona^as, ntrinque pubescentes. Spicce 
flores masculinos gerentes nunc simplices, floribus in glomerulos 
aggregatis, nunc e glomerulis basalibus breviter ramossB. Flores 
fnascuUni tetrameri, sessiles vel brevissime pedunculati. Sepala 
minuta, lanceolata, ^ lin. longa, extus pilis dense obtecta. 
Petala sepalis consimilia, paulo majora, flore expanso margine in- 
voluta. Stamina 12^ inter glandulas subglobosas apice indistincte 
3-4-dentata8 3-na inserta. Ovarium imperfectum tenue, in stylum 
leviter curvatum staminibus subsequilongum productum. Flores 
feminei ignoti. 

German East Africa. Amboni, ffolsty 2582. 

The extension of this genus from South Africa into the tropics 
is of interest. 

601. Oldenlandia acutidentata, C. H. Wright [Rubiace»-Hedyo- 
tidead] ; ad O. grandijloram^ Hiem, accedit, sed cymis subcapitatis 
et calycis lobis longe subulatis differt. 

Gaulis erectus, pedalis, scaber, subtus lignosus. Folia angnste 
lanceolata, acuta, 1-1^ poll, longa, 1-2 lin. lata, scabra; stipulte 
fimbriatsB, 4-5-dentat8B. Cymw congestae, saepe subcapitatae. Calux 
pilosus, dentibus subulatis ciliatis tubo triplo longioribus. Gorolla 
extus pilosa, 5 lin. longa, caerulea ?, lobis ovatis acutis reticulatim 
nervatis. Stamina inclusa, antheris oblongis. Ovarium globosum. 
Fructics 2 lin. diam. 

British Central Africa. Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

* The altitudes griven for Mr. Foray th Major's new Madagascar plants 
Mew Bulletin, 1897, pp. 276, 281, and 300, should be yards instead of feet. 
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602. Vernonia (Decanearum) amblyolepis, Baker [CompositaB- 
Vernoniacese] ; ad F. glabram, Vatke, accedit, sed differt ramulis 
pabescentibus, involucri bracteis pilosis. 

Herba perennis, erecta, ramosa. Gaulis lignosus, breviter 
pilosas. Folia sessilia, oblongo-lanceolata, 3-4 poll, longa, acuta, 
obscure crenata, facie viridia scabra, dorso dense breviter pilosa, 
venis elevatis. Gapitula parva, ad apices ramorum dense 
corymbosa, brevissime peduncolata. Involitci^m campannlatnm, 
4-4^ lin. longam, bracteis rigidis obtusis pluriserialibns leviter 
pilosis, interioribus linearibns, exterioribns ovatis. AcTuenia 
cylindrica, dense pilosa. Pappus setosus, albidus, 3 lin. longus, 
setis exterioribns brevibns. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 204 ; and between Mpata and the commencement of the 
Nyasa-Tanganyika plateau, alt, 2000-3000 ft., Whyte. 

603. Vernonia asterifolia, Baker^ [Composita-Vernoniaceae] ; ad 
F. monocephalaniy Harv., capensem magis accedit, sed differt 
involucri bracteis lanceolatis hand acuminatis. 

Herba perennis, erecta. Caules graciles, monocephali, sub- 
pedales, simpiices vel parce ramosi. Folia sessilia, lanceolata, 
ascendentia, 1-1^ poll, longa, Integra vel raro parce dentata, 
utrinqiie viridia, tenuiter pubescentia. Gapitula magna, solitariay 
longe pedunculata. Involucrum campanulatum, 4 lin. longum, 
bracteis pauciserialibus appressis, lanceolatis acutis pubescentibus, 
exterioribns sensim brevioribus. AchcBnia immatura leviter 
pilosa. Pappus stramineus, fragilis, setosus, 2 lin. longus. 

British Central Africa. Zomba, alt. 2500-3500 ft., Whyte. 

604. Vernonia (Lepidella) Buchanani, Baker [Compositw-Yemo- 
niacesB] ; ad F. Baineaii^ Oliv., arete accedit, sed differt foliis 
subulatis tenuissimis. 

Herba perennis. Gaules graciles, ramosi, subpedales, ad apicem 
foliati, sursum obscure pubescentes. Folia sessilia, subulata, 
6 lin. longa, appresse pubescentia, gracilia, marginibus revolutis. 
Gajntula magna, ad apices ramorum solitaria. Involucrum cam- 
panulatum, 6 lin. longum, bracteis appressis pluriserialibns leviter 
pubescentibus, exterioribns ovatis, interioribus rubellis chartaceis 
linearibus. Gorolla rubella, lobis linearibus. AcJiwina immatura 
albo-setosa. Pappus albus; series interior setosa, 3 lin. longa, 
series exterior parvis paleis effecta. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 160 ; and between Mpata and the commencement of the 
Nyasa-Tanganyika plateau, alt. 2000-3000 ft., Whyte ; Shire 
Highlands, Buchanan, 139 of 1878 collection. 

605. Vernonia (Lepidella) chloropappa, Baker [Compositae-Ver- 
noniacese] ; ad F. poskeanarriy Vatke et Hildeb., accedit, sed 
differt pappo viridi, involucri bracteis inappendiculatis. 

Herba perennis, erecta. Gaules graciles, ramosi, sursum pu- 
bescentes. Folia pauca, remota, sessilia, linearia, 6-12 lin. longa, 
Integra, marginibus revolutis, facie viridia glabra, dorso tenuiter 
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pabescentia. Capitula magna, laxe corymbosa, longe pedun- 
calata. Involucrum campanulatum, 5 lin. longum, bracteis 
pauciserialibus rigidis lanceolatis pubescentibus, exterioribus 
senjsim brevioribus. Achcenia pilosa, 1 lin. longa. Pappus 
biserialis, pallide viridis ; series interior setis 2 lin. longis, series 
exterior paleis parvis effecta. 

British Central Africa. Fori; Hill, Nyasa-Tanganyika 
plateau, alt. 3500-4000 ft., Whyte. 

606. Vernonia Oecaneoram) exseri^iflora, Baker [Compositss- 
VemoniacesB] ; ad F. amygdaUnam^ DC, accedit, sed differt. 
ramulis albo-incanis, capitulis 7-8-floris. 

Frutex erectus, ramosus, Ramuli lignosi, albo-incani, remote 
foliati. Folia petiolata, oblonga, 4-7 poll, longa, acuta, basi 
attennata, integra, penninervia, venis primariis parallelis erecto- 
patentibus, facie viridia glabra, dorso pubescentia. Gapitula 
parva,7-8-flora,dense cor^'mboso-paniculata, pedunculis brevissimis. 
Involucrum oblongum, 2 lin. longum, bracteis rigidis glabris 
arete appressis, interioribus lineari-oblongis, exterioribus sensim 
brevioribus. Achcenia cylindrica, dense pubescentia, li lin. longa. 
Pappus albus, flexuosus, setosus, 4 lin. longus, ex involucro longe 
exsertus. 

British Central Africa. Between Kondowe and Karonga, 
Wliyte, 95. 

607. Vemonia (CyanopiB) karongeiiBis, Baker [Compositae-Ver- 
noniacese] ; ad V. Leopoldiy Vatke, accedit, sed differt involucri 
bracteis setaceis dense plumosis. 

Herha perennis, erecta. Gaules ramosi, sursum dense appresse 
pubescentes. Folia sessilia, lanceolata, minute serrata, 3-4 poll, 
longa, ad basin angustata, utrinque pubescentia. Gapitula multi- 
flora, pauca, ad apices ramorum corymbosa. Involucrum cam- 
panulatum, 3 lin. longum, bracteis 3-4-serialibus appressis setaceis 
dense albo-plumosis. ^c^t^nta immatura glabra. Pappus ^IbidxiB, 
2 lin. longus, biserialis ; series interior setosa, series exterior 
paleis parvis lanceolatis effecta. 

British Central Africa. Between Kondowe and Karonga, 
Whyte, 

608. Vernonia (Stengelia) leptolepis, Baker [Compositae- 
VernoniaceaB] ; ad F. tenoreanam, Oliv., accedit, Bed differt 
involucro glabro. 

Suffrutex erectus, ramosus. Ramuli lignosi, aursum leviter 
pubescentes. Folia distantia, sessilia, oblongo-lanceolata, 4-6 poll, 
longa, minute serrata, facie viridia obscure pubescentia, dorso 
dense pubescentia. Gapitula magna, ad apices ramorum solitaria 
vel 2-0 corymbosa. Involucrum campanulatum, 9-12 lin. lon- 
gum, bracteis pauciserialibus appressis glabris chariaceis oblongo- 
lanceolatis vel lanceolatis apice membranaceis acutis. Achcenia 
1\ lin. longa, cylindrica, pilosa, multicostata. Paj^pus stramineus, 
setosus, fragilis, 5-6 lin. longus. 

British Central Africa. Between Kondowe and Karonga, 
Whyte, 

110 A 8 
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609. Vernonia (Tephrodes) malosana, Baker [CompoBit«- 
VeriioniaceaB] ; ad V, einerctim^ Lens., accedit, sed differt involncri 
l)ractei8 pancis ji»qiiilongifl, achaeniiH distincte coHtatiB. 

Herha pereniiis. Caules erecti, ramoHi, pilosi. FoHa sub- 
sessilia, ovata, 1-2 poll, longa, acuta, »errata, utrinque viridia, 
facie tenuiter, dorso magis pilosa. Gapitula parva, pauciflora, 
dense corymbosa, pedunculis brevibus pilosis. Involtwrum 
campanulatum, 2 lin. longnm, bracteis appressis sequilongia 
oblongo-lanceolatis foliaceis viridibus dense pilosis. Achofnia 
cylindrica, angulata, glabra, li lin. longa, 8-10-costata. Pappus 
copiosus, setosus, stramineus, a lin. longus. 

British Central Africa. Mounts Malosa and Zomba, 
alt. 4000-6000 ft., Whyie. 

610. Vernonia (Decanearum) myriotricha, Baker [CompositaB- 
VernoniacesB] ; ad V, Hochsieiteriy Sch. Bip,, accedit, sed differt 
involucre dense piloso. 

Suffrxitex ramosissimus, erectus. Ramuli lignosi, dense pilosi. 
Foh'a sessilia, oblonga, obtusa vel acuta, basi cordata, minute 
serrata, superiora 1^-2 poll, longa, facie viridia dense pilosa, 
dorso dense persistenter molliter albido-incana. Gapitula multi- 
flora, ad apices ramorum dense corymbosa. Invohwrum cam- 
panulatum, dense pilosum, 2 lin. longnm, bracteis pauciserialibus 
appressis rigidulis lanceolatis. Achamia glabra, mnlticostata. 
Pajjpus albidus, setosus, 2 lin. longus. 

British Central Africa. Masuku plateau, alt. 6500- 
7000 ft., Whyie, 293. 

611. Vernonia polysphsra, Baker [CompositsB-Vernoniacese] ; 
a speciebus reliquis differt capitulis in glomerulos axillares 
sessiles congestis. 

Frtitex erectus. Ramuli virgati, graciles, lignosi, glabri. 
Folia sessilia, rigide coriacea, parce serrata, utrinque viridia, 
glabra, inferiora oblonga 3 poll, longa, superiora multo minora 
lanceolata. Gapitula parva, in glomerulos globosos axillares 
congestos sessiles aggregata. Involucrum campanulatum, 3 lin. 
longum, bracteis rigidis appressis acutis, exterioribus parvis 
acutis, intimis lanceolatis. Achcenia cylindrica, dense pilosa. 
Pappus copiosus ; series interior setosa, straminea, 3 lin. longa, 
series exterior parvis paleis effecta. 

British Central Africa. Near Fort Hill, Nyasa-Tanganvika 
plateau, alt. 3500-4000 ft., Whyte. 

612. Ageratum polyphyllum, Baker [Compositw-Eupatoriaceae] ; 
ab A. conyzoidey Linn.,longe recedit habitu perenni, foliis sessilibns 
angustis integris. 

Herha perennis. Gaules simplices, erecti, pubescentes, crebre 
foliati. Folia opposita, sessilia, ascendentia, lanceolata, 6-12 lin. 
longa, marginibus revolutis integris, facie viridia glabra, dorso 
griseo-incana. Gapitula multiflora, homogama, discoidea, in 
corymbos densos aggregata. Involucrum campanulatum, 2 lin. 
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diain., bractelB panciserialibns appreseis lanceolatin dense pubes- 
centibus, exterioribus sensim brevioribuB. CorolUt saturate 
rubra, tubo pubescente 1 lin. longo, lobis lanceolatis recurvatis. 
Achcenia cylindrica, glabra. Pappi palece paucse, obtusee, coroUse 
tubo triple breviores. 

BRiTifiH Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whytey 252. 

613. Nidorella malosana, Baker [Gompositas-Asteroidese] ; ad 
N. microcephalanif Steetz, accedit. 

Herha perennis, Caules stricti, erecti, pilosi, pedales, ad apicem 
foliati. Folia alterna, seBsilia, aacendentia, lanceolata vel oblongo- 
laneeolata, Integra, obscure viridia, facie glabra, dorso ad costam 
pilosa, centralia 1 poll, longa, superiora et inferiora minora. 
Capitula subdiscoidea, in corymbos terminales aggregata. Involxtr 
cnim campanulatum, 1^ lin. longum, bracteis pauciserialibus 
aeqnilongis oblanceolatis '^obscure brunneis leviter pubescentibus. 
Corolla lutea, pappo SBquilonga, ssepissime cylindrica, lobis parvis 
ovatis. Achamia subcylindrica, angulata, pilosa, 1 lin. longa. 
Pappus copiosus, setosus, albidus, 1^ lin. longus. 

British Central Africa. Mount Malosa, alt. 4000-6000 ft., 
Whyte. 

614. Helichrysum Inteo-rubellum, Baker (CompositsD-Inuloi- 
deaB] ; ad JET. Kirkii, Oliv. et Hiem, magis accedit. 

Herha perennis, erecta, ramosa. Rami ascendentes, albo-incani, 
ad apicem crebre foliati. Folia sessilia, ascend entia, linearia, 
6-9 lin. longa, facie viridia obscure albo-pubescentia, dorso denso 
persistenteralbo-incana. Capitula ad apices ramulorum solitariu 
vel pauca corymbosa. Invohicrum campanulatum, 6 lin. longum, 
bracteis 3-4-serialibus scariosis appressis glabris, interioribus lan- 
ceolatis citrinis, exterioribus parvis ovatis rubellis. Flores omnen 
hermaphroditi. Corolla angusta, cylindrica, 2 lin. longa. Achwniu 
minuta, glabra. Pappus sulphureus, setosus, 2 lin. longus. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte. 

615. HeliohryBum inoiiocephaluin> Baker [Composited- Inuloi- 
deas] ; ad H, Newiiy Oliv. et Hiem, magis accedit, 

Herha perennis. Caules graciles, erecti, simplices, subpedales, 
albo-incani, ad apicem crebre foliati. Folia sessilia, linearia, 
ascendentia, 9-12 lin. longa, facie parce, dorso dense albo-incana. 
Capitula magna, solitaria, terminalia, floribus onmibus herma- 
phroditis. Involucrum campanulatum, 9-10 lin. longum et latum, 
bracteis 3-4-serialibus appressis albidis scariosis, interioribus 
lineari-oblongis glabris, exterioribus parvis ovatis albo-incanis. 
Corollu cylindrica, lutea, pappo sequilonga. Achfenia glabra, 
compressa, facie unicostata. P((i)pti8 mollis, albus, 2 lin. longus. 

British Central APRrcA. South Nyika mountains, alt. 4000- 
7000 ft., and between Kondowe and Karonga, Whyte. 
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616. Helichrysum nanum, Baker [Compositae-Iiiuloideje] ; ad 
H. gerhercefolium, Sch. Bip,, accedit, sed differt caule brevi, 
foliis utrinque albo-incanis, involucri bracteis aureiB acutis. 

Herha perennis. Caules infra paniculam simplices, 3-5 poll, 
lonfi:!, dense albo-incani. Folia radicalia erecta, longe petiolata, 
oblongo-lanceolata, 1^2 poll, longa, acuta, ad basin angns- 
tata, utrinque dense persistenterque albo-ineana ; folia caulina 
pauca, sessilia, parva, linearia. Capitula parva, multiflora, in 
paniculam densam globosam terminalem aggregata, pedunculis 
brevissimis. Involucnim campanulatum, 2-2^ lin. longum, basi 
albo-lanosum, supra basin glabrum, bracteis appressis suba9qui- 
longis oblongis acutis aureis. AcJuenia minuta, glabra. Pappus 
albidus, fiexuosus, 1^ lin. longus. 

British Central Africa. Mount Malosa, near Zomba, 
alt. 4000-6000 ft., Whyte. 

617. Helichrysum nyasicum, Baker [Compositfle-Inuloideae] ; ad 
H, aimculatum, Less., arete accedit. 

Herha perennis, erecta. Caules teretes, simplices vel furcati, 
albo-araneosi, ad apicem foliati. Folia breviter petiolata, ovata, 
acuta, basi rotundata, 1-1^ poll, longa, subcoriacea, facie saturate 
viridia leviter araneosa, dorso dense persistenter albido-incana. 
Capitula parva, permulta, in corymbum densum terminalem 
aggregata, pedicellis brevibus dense pubescentibus. Involucrum 
campanulatum, 2^-3 lin.diam.,bractei8 3-4-serialibuB oratis appressis 
scariosis albidis, exterioribus sensim brevioribus, floribus omnibus 
hermaphroditis. Achcenia glabra, compressa, oblonga. Pappus 
copiosus, setosus, albidus, 1^ lin. longus. 

Bmtish Central Africa. Shire highlands, Buchanan, 
313, 341, 812 of 1891 collection ; Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

618. Helichrysum patulifolium, Baker [CompositaB-InuloidesB] ; 
ad H. quartinianum, A. Rich., magis accedit. 

Herha perennis, Caules erecti, albo-incani, ad apicem crebre 
foliati. Folia densa, sessilia, patula, linearia, rigidula, 6-9 lin. 
longa, facie viridia leviter araneosa, dorso dense albo-incana, 
marginibus revolutis ciliatis. Capitula plura, corymbosa. Involu- 
crum campanulatum, 2 lin. longum, bracteis 3-4-serialibu8 appressis 
citrinis leviter pilosis, intimis lanceolatis, exterioribus ovatis 
parvis, Achcenia minuta, glabra. Pappus setosus, albus, 1 lin. 
longus. 

British Central Africa. South Nyika mountains, alt. 4000- 
6000 ft., Whyte. 

619. Helichrysum rhodolepis, Baker [Compositae-Inuloide©] ; 
ad H. gerhercefolium, Sch. Bip., accedit, sed differt involucri 
bracteis exterioribus rubris, intimis albis. 

Herha perennis, erecta. Caules infra inflorescentiam simplices, 
2-3-pedales, albo-incani, laxe foliati. Folia radicalia longe 
petiolata, oblongo-lanceolata, 4-6 poll, longa, medio 1^-2 poll, 
lata, acuta, ad basin attenuata, facie viridia, dorso persistenter 
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albo-incana ; folia canlina sessilia, lanceolata vel linearia. Capittila 
parva, pauciflora, permnlta, in glomerulam globosam terminalem 
aggregata. Invohicrum campannlatnm, 2 lin. longum, bracteis 
aequilongia oblongis obtusis, interioribus albis glabris, exterioribus 
rubris deorsam albo-lanosis. AcJicenia parva, glabra. Paxils 
albus, 1^ lin. longns. 

British Central Africa. Plains of Zomba, alt. 3500- 
3000 ft.., Whi/te, 

620. Heliohrysum snlphareo-faBcum, Baker [Compositae-Inuloi- 
deae] ; ad H. Bucha^mniy Engl., magis accedit. 

Herha perennis, e basi ramosissima. Caules erecti, simplices, 
semipedales, ad apicem laxe foliati. Folia plana, linearia, facie 
viridia glabra, dorso dense albo-incana, radicalia 1^ poll, longa, 
canlina breviora. Gapitula magna, homogama, solitaria, terminalia . 
Involuci^m campanulatum, 8-9 lin. longum, bracteis 3-4-serialibuB 
glabris appressis scariosis apice atro-fuscis basi sulphureis, 
interioribus lanceolatis, exterioribus ovatis parvis. Corolla 
cylindrica, 2 lin. longa. Achce^iia glabra, minuta. Pappxis setosus, 
albidus, fragilis, 2 lin. longus. 

Briti;PH Ckntral Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyie, 132. 

621. Eelichrysom syncephalnm, Baker [CompositaB-InuloidesB] ; 
ad H. auriculatumj Less., accedit, sed differt foliis bullatis, 
capitulis paucifloris. 

Herha perennis. Caules erecti, ramosi, dense albo-lanosi, ad 
apicem laxe foliati. Folia canlina subpetiolata, oblongo-lanceolata, 
2-3 poll, longa, acuminata, leviter bullata, ad basin attenuata, facie 
Tiridia, costam secus pilosa, dorso dense persistenter albo- 
incana. Capitula parva, pauciflora, ad apices ramorum dense 
corymboso-paniculata. Involucrum oblongum, IJ lin. longum, 
bracteis pauciserialibus oblongis obtusis appressis aequilongis. 
AcJuenia minuta, glabra. Pappus albus, fiexuosus, 1 lin. longus. 

British Cbktral Africa. Between Kondowe and Karonga, 
WhyUy 370. 

622. Helichrysnm xanthosphsorum, Baker [CompositsB-Inuloi- 
deie] ; ad H. Kirkiiy Oliv. et Hiem, magis accedit. 

Herha perennis, erecta, ramosa. Caules dense albo-pubescentes, 
ad apicem crebre foliati. Folia sessilia, lanceolata, ascendentia, 
12-18 lin. longa, utrinque dense persistenter albo-araneosa. 
Capitula terminalia, solitaria vel pauca corymbosa. Involuci*um 
campanulatum, 9 lin. longum, bracteis 3-4rserialibus appressis 
scariosis splendide citrinis glabris, intimis lanceolatis, exterioribus 
parvis ovatis, capitulis omnibus hermaphroditis. Achcenia minuta, 
glabra. Pa^ppus albus, setosus, 2 lin. longus. 

British Cbntral Africa. Between Mpata and the com- 
mencement of the Nyasa-Tanganylka plateau, alt. 2jXK>^3000 ft, 
Whyte. 
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623. Athrixia diffusa, Baker [CompoBitae-InuloideaB] ; ad ^. 
debilem^ DC, magis accedit. 

H&rba perennis, ramossisima. Canlis primarius erecttiB, semi- 
pedalis, ramis patiUis strictis gracilibus albo-pubeBcentibus et 
nigro-Betoeis. Folia sparsa, Bubteretia, 9-12 lin. longa, marginibaK 
revolutifl, facie viridia Betis brevibns albis conspersa, doreo albo- 
incana. Gapitula homogama, discoidea, ad apices ramulomm 
solitaria. Involitcnim campanulatum, 3-4 lin. diam., bracieis 
rigidulis pauciserialibus lanceolatis albo-incanis, exterioribus levi- 
ter squarrofiiB. Achcenia angulata, 1 lin. longa, villosa, ad basin 
attenuata. Papj/us achaenio SBquilongus, multiserialis, paleaceus ; 
palesB apice fimbriatse. 

British Cbntral Africa. Fort Hill, Nj'asa-Tanganyika 
plateau, alt. 3500-4000 ft., Whyte. 

624. Pulicaria tanganyikensis, Baker [Compositae-Inuloidese] ; 
ad P. vulgarerHy Graertn., magis accedit. 

Herha perennis, erecta. Caules ramosissimi, pubescentes, 
graciles, semipedales, ramulis ascendentibus. Folia linearia, 
Integra vel subintegra, utrinque pubescentia, inferiora 1^2 poll, 
longa, superiora minora. Gapitula heterogama, ligulata, ad apices 
ramulorum solitaria vel pauca corymbosa, pedunculis dense 
glanduloso-pubescentibus. Involucrtim campanulatum, 2 lin. 
longum, bracteis biserialibus lanceolatis rigidulis pubescentibus, 
exterioribus parvis. Ligulce parvre, luteae. Achamia minuta, 
compressa, glabra. Pappus setosus, albus, fragilis, 2 lin. longus. 

British Central Africa. Near Fort Hill, Nyasa-Tanganyika 
plateau, alt. 3000-4000 ft., Whyte. 

625. Aspilia monocephala, Bakef^ [CompositaB-Helianthoidero] ; 
ad A, Kotschyiy Bentb. et Hook, fil., accedit, sed dijffiert ligulis 
aurantiacis, achasniis glabris. 

Herha perennis, erecta. Caules 6-7 poll, longi, graciles, pilosi, 
remote foliati, ssepissime simplices, monocephali. Folia sessilia. 
opposita, paucijiiga vel Bui)eriora alterna, lanceolata vel oblongo- 
lanceolata, acuta, ascendentia, basi angustata, utrinque viridia, 
pilosa. Gapitula heterogama, multiflora, radiata, longe pedun- 
culata, ssBpissime solitaria. Involucrum campanulatum, 5-6 lin. 
longum, bracteis pauciserialibus SBquilongis oblongo-lanceolatis 
foliaceis dense pilosis. Ligulcp 3 lin. longse. Receptaculi palece 
rigidse, lanceolatae, 4 lin. longae. Achamia cylindrica, glabra. 
Pappus minutus, paleaceus. 

British Central Africa. Zomba, Whyte and McGlounie. 

626. Aspilia zombensis, Baker [Compositae-Helianthoideee] ; ad 
A, latifoiiamy Oliv. et Hiem, accedit, sed recedit involucre 
tloribuB discoideis breviore. 

Herha pei^ennis. ; Gaules erecti, graciles, simplices, appresse 
pilosi, ad apicem laxe foliati. Folia opposita, decussata, brevissime 
petiolata, ovata, acuta, 1-1^ poll, longa, basi late rotundata, facie 
viridia scabra, dorso leviter pilosa. Gapitula multiflora, heterogama, 
radiata, solitaria, terminalia. Involucrum eam]>anulatum, 2 im. 
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Iongiim,braotei8 })auciserialibu8 appressis lanceolatis pubescentibnH. 
Ligiilce IntesB, angustse, 2 lin. longre. Heeeptaculi italecr lanceolate^, 
rigidnlsB, 2 lin. longas. AcJiwma cylindrica, glabra, apice pabes- 
cetitia. Pappus obsoletus. 

British Central Africa. Mount Zomba, alt. 4000-6000 ft., 
Whijte. 

627. Ouizotia nyikensis, Baker [Compositae-Helianthoideffi] ; ad 
G, a6ys8tn/cam, Cass., acceditjsedrecedit involucri bracteis omnibus 
magnis foliaceis. 

Herha perennis, erecta. Caulis gracilis, glaber, sulcatus, ramosus, 
remote f oliatus Folia opposita, sessilia, oblongo-spathulata, acuta, 
iiasi cordata, minute serrata, utrinque viridia, tenuiter pilosa, 
inferiora 3-4 poll, longa. Gapitula multiflora, heterogama, 
ligulata, ad apices ramorum solitaria vel pauca conf erta. InvitlU'Cri 
bracteas paucss, ovatse, insequales, foliaceae. Ligtiloi luteae, 5 lin. 
longse, apice conspicue dentatsB. Achcenia cylindrica, glabra. 
Pappus abortivus. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
WhyU, 198 ; Masuku plateau, alt. 6500-7000 ft., Whyte. 

628. CoreopBis aspilioideB, Baker [CompositsB-HelianthoidesB] ; 
ad G, linearifoUamy Oliv. et Hiern, accedit, sed recedit foliis 
lanceolatis scabris. 

Herha perennis, erecta. Gaxiles 1-2-pedales, ramosi, hispidi, 
remote foliati. Folia opposita, sessilia, lanceolata, 3-4 poll, longa, 
ascendentia, Integra vel parce dentata, utrinque viridia, scabra. 
Gapitula multiflora, heterogama, radiata, ad apices ramorum 
solitaria vel pauca corymbosa. Involucrum campanulatum, 
4 lin. longum, bracteis aequilongis lanceolatis foliaceis hispidi^. 
Ligulce aurantiacas, 6 lin. longse, apice profunde fissae. ReceptacuU 
palew lanceolatse, rigidae, 3-4 lin. longae. Achwnia glabra. Pappi 
palece 2, parvae, lanceolatae. 

British Central Africa. Zomba, alt. 2500-3500 ft., Whyte. 

629. Jaumea JohnBtoni, Baker [CompositaB-Helenioideae] ; ad 
-/. Oliveri, Vatke, et J, Gompositarumy Benth. et Hook, fil., magis 
accedit. 

Herha perennis, erecta, glabra. Gaulis bipedalis, teres, gracilis, 
multisulcatus. Folia opposita, sessilia, oblongo-lanceolata, acuta, 
rigidula, basi cordat-a, inferiora 3 poll, longa, superiora sensim 
minora, venis facie inferiore elevatis. Gapitula pauca, magna, 
laxe corymbosa, pedunculis elongatis nudis vel foliis parvis 
1-2-jugis praeditis, Involucrum campanulatum, 5-6 lin. longum, 
bracteis paucis biserialibus ovatisacutis appressis viridibus rigiduliB. 
Go7y)lla cylindrica, aurantiaca, 6 lin. longa, lobis lanceolatis. 
Acha^ia cylindrica, dense pilosa, 2 lin. longa. Pappus albidus, 
setosus, 4 lin. longus, setis subplumosis apice uncinatis. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
ni^yfe, 228; Masuku piflrteau, alt. 6500-7000 ft>, and between Mpata 
and the Nyasa-Tanganyika plateau, alt. 2000-3000 ft., Whyte. 
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630. Emilia basifolia, Baker [CompoBitsB-Senecionideae] ; ad E. 
ccBspitosamy Oliv., magis accedit. 

Herha annua, pubescens. Gaules csBspitosif erecti, monocephali, 
6-9 lin. longi, prope basin tantum f oliati . Folia sessilia, ascendentia, 
oblonga vel oblanceolato-oblonga, obtnsa, crenulata, ad basin atten- 
nata, utrinque viridia, pubescentia, majora ^ poll, longa. Gapitula 
solitaria, homogama, pedunculis nudis erectis semipedalibus. 
Involucrum campannlatum, uniseriale, bracteis 8-10 lanceolatis 
glabris aequilongis. Corolla cylindrica, lutea, 2 lin. longa. Achcenia 
minnta, glabra. Pappus setoens, albiiB, mollis, 2 lin. longus. 

British Central Africa. Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

631. Seneeio exsertiflorus, Baker [CompoBitfie-SenecionideaeJ; 
ad S. nyikensem^ Baker, (vide infra) arete accedit. 

Suffrutex sarmentosus, subcamosus, glaber. Ramtili infra 
sublignosi. Folia distincte petiolata, ovata, acuta, utrinque viridia, 
glabra, basi subcordata vel rotundata, inferiora 1^ poll, longa. 
Gapitula discoidea, ad apices ramulorum laxe corymbosa, pedun- 
culis divaricatis sajpe capitulis longioribus. Involucrum campan- 
nlatum, bracteis interioribus circiter 8 lanceolatis obtusis vel 
subacutis, exterioribus paucis parvis. Florea ad capitulum circiter 
20, involucro duplo longiores. Achcenia cylindrica, parva, glabra. 
Pappus albus, mollis, 3 lin. longus. 

British Central Africa. Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

632. Seneeio nyikensis, Baker [Compositae - Senecionideae] ; ad 
S, petitianuniy A. Rich., magis accedit. 

Suffrutex sarmentosus, glaber. Gaules graciles, lignosi, teretes. 
Folia distincte petiolata, integra, utrinque viridia, majora 
deltoidea, 2 poll, longa, basi truncata, superiora angustiora basi 
cuneata. Gapitula discoidea, oblonga, ad apices ramulorum dense 
corymbosa. Involuci^im campannlatum, 3 lin. longum, bracteis 
primariis circiter 8 lanceolatis glabris, basalibus paucis parvis. 
Flares cylindrici, circiter 20 ad capitulum. Achcenia minuta, 
cylindrica, glabra. Pappus albus, 3 lin. longus. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 238. 

633. Seneeio pergamentaceus, Baker [Compositae-Senecionidese] ; 
ad S, bupleurotdenf DC, magis accedit. 

Herha perennis, erecta, glabra. Gaules graciles, stricti, prof unde 
sulcati. Folia sessilia, erecta, chartacea, utrinque viridia, glabra, 
inferiora ovato-lanceolata 5-6 poll, longa basi cordata, superiora 
sensim minora. Cajntula heterogama, muitiflora, ligulata, in panicu- 
1am laxam terminalem disposita, pedunculis elongatis gracillimis 
erectis. Involucrum campanulatum, 2 lin. longum, bracteis interi- 
oribus 7-8 glabris obtusis, exterioribus obsoletis vel 1-2 linearibus 
minutis. • Ligulce luteae, 3 lin. longae. Achcenia cylindrica, glabra, 
1 lin. longa. Pappus setosus, mollis, albus, 2-2^ lin. longus. 

British Central Africa, Plains of Zomba, alt. 2500^3000 ft., 
Whyte. 
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634. Senecio rectiramus, Baker [CompositaB-SenecionidesB] ; ad 
S. sarmentosum, 0, Hoffm., magis accedit. 

Suffrutex sarmentosus. Gaules snblignosi, flexuosi, graciles, 
teretes, glabri. Folia distincte petiolata, cordato-ovata, Integra, 
acuta, facie viridia glabra, dorso persiBtenter albo-incana, majora 
1^-2 poll, longa, petiolo basi auricnlato. Gapitula heterogama, 
multiflora, in paniculas laxas disposita, panicnlarum rainis prim- 
arils rectis patulis. Inv0liu)rum campannlatnm, 2 lin. longum, 
bracteis interioribus circiter 15 rigidulis glabris lanceolatis, exter- 
ioribns panels parvis albo-incanis. Ligulce pancse, parvaB, lutess. 
AcHcBnia cylindrica, parva, glabra. Pappus albus, mollis, 2 lin, 
longns. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 110. 

635. Seneeio tabulicolus, Baker [Compositae-SenecionideaB] ; ad 
8. Steudeliiy Sch. Bip., magis accedit. 

Herba perennis, erecta, parce albo-araneosa. Caulis gracilis, 
erectus, bipedalis, dimidio inferiore simplex, dimidio snperiore 
laxe ramosus. Folia basalia lanceolata, semipedalia, subcoriacea, 
obscure crenata, in petiolum canaliculatum attenuata, facie glabra 
viridia, dorso tenuiter albo-incana ; folia caulina linearia, parva, 
remota. Gapitula multiflora, ligulata, heterogama, in paniculam 
amplam laxissimam corymbosam disposita. Involucrum cam- 
panulatum, 3 lin. longum, bracteis interioribus circiter 15 
lanceolatis acutis leviter araneosis, exterioribus parvis linearibus. 
LigxdcB latse, lutess, 2 lin. longsB. Achcenia cylindrica, glabra, 
1 lin. longa. Pappus albus, mollis, setosus, 4 lin. longus. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 162. 

636. Berkheya eehinopsoides, Baker [Compositse-Arctotidese] ; 
a speciebus reliquis tropico-africanis facile distinguitur foliis 
profunde pinnatifidis et involucri bracteis rigidis lanceolatis. 

Herba perennis, erecta. Gaules teretes, albo-araneosi, hand 
alati. Folia sessilia, ovato-lanceolata, 3-4 poll, longa, profunde 
pinnatiflda, spinis paucis parvis stramineis marginata, facie viridia 
scabra, dorso dense persistenter albo-incana. Gapitula homogama, 
plura, discoidea, terminalia, in paniculam latam corymbosam 
disposita. Involucrum campanulatum, 4 lin. longum, bracteis 
lanceolatis rigidis pungentibus, spinis copiosis stramineis mar- 
ginatis. Achcenia immatura glabra, ad basin attenuata. Pap2n 
palese lanceolatas, integrsd, 2 lin. longae. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 186. 

637. Berkheya parvifolia, Baker [Composita-Arctotidese] ; ad 
. B.johnstonianam^ Britten, magis accedit. 

Herba perennis. Gaules ala dentata spinifera angusta preediti. 
Folia altema, parva, remota, sessilia, lanceolata, dentata, spinis 
parvis stramineis marginata, £Bicie spinulifera, dorso glabra. 
Gapitula heterogama, magna, solitaria vel pauca corymbosa. 
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Invohuyrum campanulatum, 9 lin. longum, bracteis appressis 
lanceolatis rigiclis puugentibus, spinis stFamiiiQis insBqoalibas 
marginatis. Ligalo' lineares, luteae, 9 lin. longae. Achamia 
immatura cylindrica, glabra. Pappus parvus, paleacens. 

Tropical Africa. German East Africa: very common on 
hills north of Lake Nyaaa and north of the Livingstone hills, 
Rev, W. P. Johnson, British Central Africa : between Kondowe 
and Karonga, Whyte, 357. 

638. Berkheya polyacantha, Baker [Compositss-ArctotideaB] ; ad 
B, spekeanarriy Ofiv., magis accedit. 

Herha perennis. Caules robusti, erecti, albo-lanosi, ad apicem 
foliati, foliis decurrentibus spinosis irregulariter alati. Folia 
altema, sessilia, lanceolata, 2-3 poll, longa, pinnatifida, marginibus 
copiose spinosis, facie setoso-spiuosa, dorso albo-lanata. Capitula 
pauca, magna, heterogama, corymbosa. Involucrinn campanulatum, 
Ipoll. diam., bracteis multiserialibus appressis lanceolatis foliaceis, 
spinis copiosis stramineis pungentibus marginatis et terminatis. 
LiguUe multse, luteae, 9 lin. longsa. Achcefiia immatura cylindrica, 
glabra. Pappus paleaceus, 3 lin. longus, paleis paucis integris 
lanceolatis. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 150. 

639. Oerbera Lasiopus, Baker [Compositse-Mutisiacese] ; ad 
O. piloselloiden, Cass., magis accedit. 

Herha perennis, coUo radicis dense albo-lanosa. Folia pauca, 
omnia radicalia, longe petiolata, oblonga, Integra, 2-3 poll, longa, 
facie viridia glabra, dorso purpureo tincta pubescentia. Pedtmcif/us 
monocephalus, 6-10 poll, longus, gracilis, erectus, infeme parce, 
superne dense pubescens. Involucnim campanulatum, 6 lin. 
longum, bracteis pauciserialibus linearibus appressis dorso albo- 
pilosis. Ligulce multse, lanceolataeyrubro-luteee, 6 lin. longae, dorso 
glabrae. Florum disci coroUse cylindricse, 3 lin. long». Achcenia 
immatura cylindrica, glabra, 1^ lin. longae. Pappus setosus, 
copiosns, albidus, 3 lin. longus. 

British Central Africa. Masuku plateau, alt. 6500-7000 ft., 
Whyte. 

640. Lobelia (Hemipogon) Buchanani, Baker [CampanulacesB- 
Lobelieae] ; ad L, truUtfoliam, Hemsl., magis accedit. 

Herha pusilla, annua, glabra. Caules decumbentes, ramosi, 
graciles, subpedales, apice ascendentes. Folia distincte petiolata, 
ovata, obtusa, 3-6 lin. longa, distincte crenata, membranacea, 
utrinque viridia. Flores pauci, ad apices ramorum laxe racemosi, 
pedicellis ascendentibus filiformibus 1-2 poll, longis. Galycis lobi 
lanceolati, 1 lin. longi. Corolla ceerulea, tubo calyce duplo longiore, 
lobis obovatis 1 lin. longis. Stamina corollse tubo SBquilonga. 
Capsula obconica, 1^ lin. diam. 

British Central Africa. Plateau of Mount Zomba, alt. 
5(H)(M>000 ft., Whyte\ Nyaaaland, Buchanan, 312 of 1891 
collection. 
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641. Lobelia (Hemipogon) intertexta, Baker [CamiKinulaceae' 
LobelieaB] ; ad L. tniilifoliam^ HeinBl., etiam accedit. 

Herha annua. Caiiles gmcillimi, erecti, snbpedales, dense 
csBBpitOBi, haud alati, piliB BpareiB })atuliB priediti. Folia mem- 
branacea,parcepiloBa,ntrinqueyiridia, inferiora breviterorbieularia 
3 lin. longa profunde inciBo-crenata, saprema sessilia linearia. 
Flares panci, ad apices ramorum laxe racemosi, pedicellis 6-12 lin. 
longis basi foliis redactis stipatis. Galycis lobi subalati, Ij^ lin. 
longi. Got^olla csBrulea, fauce albo-cseruleo macalata, tubo 2 lin. 
longo, lobis obovatis tubo duplo brevioribus. Stamina e tubo 
band exserta. Capsula obconica, 1^ lin. diam. 

British Central Africa. Nyika plateau, alt, 6000-70(X) ft., 
Whyte. 

642. Lobelia (Hemipogon) njrikeneis, Baker [Campanulacese- 
Lobeliese] ; ad L. a4yutidentem^ Hook, fil., magis accedit. 

Herha perennis, glabra, e basi ramosissima. Gaules subpedales, 
graeiles, erecti vel diffusi, ad apicem laxe foliati. Folia alterna, 
distincte petiolata, subrotunda vel late ovata, 2-3 lin. longa et lata, 
profunde crenata, membranacea, utrinque viridia, Flores pauci, 
ad apices ramulorum laxe racemosi, pedicellis erecto-patentibus 
12-18 lin. longis basi foliis reductis stipatis. Calyx 1^-2 lin. 
longus, ad ovarium obconicum fissus, lobis linearibus. Corolla 
saturate cserulea, tubo cylindrico calyce duplo longiore, lobis labii 
inferioris 3 obovatis 1 lin. longis. Antherce corollae tubo protrusae. 

British Cbntbal Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 

643. Lobelia (Bhynchopetalum) equarrosa, Baket* [Campanulacese- 
Lobelieae] ; ad L. gihheroam^ HemsL, magis accedit. 

Herha robusta, erecta. Caulis validus, pubescens, saltem 
10-pedalis, ad apicem dense foliatus. Folia densa, ascendentia, 
sessilia, lanceolata, suprema 2^-3 poll, longa, medio 6-8 lin. lata, 
crenulata, utrinque obscure viridia pubescentia, venis faciei 
inferioris haud elevatis. Racemus densissimus, cylindricus, 
bracteis lineari-subulatis squarrosis 12-18 lin. longis. Calycis lobi 
lanceolati, dorso pubescentes. Corolla expansa ignota. Stamintim 
duomm anthersB barbatsd. 

British Central A pric a. Masuku plateau, alt. 6500-7000 ft., 
Whyte, 306. 

644. Cyphia nyasica, Baker [Campanulaceae - Cyphieae] ; ad 
C. torlileniy N. E. Br., magis accedit. 

Herha glabra, gracilis. Gaules volubiles. Folia alterna, remota, 
breviter petiolata, ovato-lanceolata, acuminata, 1-2 poll, longa, 
membranacea, serrata, utrinque viridia, glabra. Flores 1-3, aggregati, 
axillares, breviter pedicellati. Galycis lobi lanceolati, reflexi, 
l^ lin. longi. Petala lanceolata, 9 lin. longa, basi intus pubes- 
centia. Capsula globosa, glabra, 3 lin. diam., dimidio superiore 
libera. Stylus brevis, indivisus, curvatus, stigmate capitato. 

British Central Africa. Between Kondowe and Karonga, 
Whytp, 
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645. Lightfootia oapitata. Baker [CampanulacesB-Campanaleae] ; 
ad L. gJomeratamy Engl., magis accedit. 

Herha perennis, erecta, vix pedalis, supeme ramosisBima. Rami 
gracileB, ascendenteB, pilis Bubtilibus patuliB vestiti. Folia BeBBilia, 
lanceolata, 9-12 lin. longa, utrinque pilosa, marginibiis conspicue 
ciiBpato-undulatiB. Flares in capitoliun terminale globosnm 
aggregati, bracteis rigidaliB lanceolatiB. Calyx hlBpidua, 2 lin« 
longuB, profunde flBSUB, lobis lanceolatiB primum erectis demnm 
patuliB. Corolla lilacina, calyce paulo longior. Capaula oblonga, 
dimidio superiore libera. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte. 

646. Faroa axillarifl, Baker [Gentianese] ; ad F. graveolentemy 
Baker, maglB accedit. 

Herha annua, glabra. Caulis quadrangulariB, erectus, Bemi- 
pedaliB, ramoBUB. Folia oppoBita, patula, BCBBilia, membranacea, 
inferiora oblonga, trinervata, 15-18 lin. longa, Buperiora lanceolata. 
Flores in glomerulos globoBOB sesBlleB axillareB aggregati. Sepala 
oblanceolata, obtuBa, 1 lin. longa. Perianthium Btramineum, 
tubo oblongo 1 lin. longo, BegmentiB ovatiB patuliB tubo duplo 
brevioribuB, Stamina perianthii BegmentiB sequilonga. Capsula 
in tubo incluBa. 

British Central Africa. Maauku plateau, alt. 6500-7000 ft, 
Whyte. 

647. Canscora ramosissima, Baker [Gentianeae] ; ad C.decuasalam, 
SchultcB, accedit. 

Herba nana, glabra, e basi ramosiBsima. Gaules acute tetragoni, 
baud alati, ramis crebris aBcendentibuB. Folia BCBBilia, lanceolata, 
inferiora 6-8 lin. longa. Flores pauci, ad apiccB ramorum racemosi, 
foliiB valde reductiB bracteati, pedicellis brevisBimiB erecto-paten- 
tibuB. Sepala ovata, viridia, 2 lin. longa, dorso anguBte alata. 
Corollce tubus e calyce breviter exsertus, lobis parvis. Stamina 
inclusa. Capsula oblonga, 2 lin. longa. 

British Central Africa. Fort Hill, Nyasa-Tanganyika 
plateau, alt. 3500-4000 ft., ^^llyte. 

648. Swertia pleurogynoides, Baker [Gentianese] ; habitu 
omnino Pleurogynce rotatce, Griseb., europese, sed petalis supra 
basin f oveolis binis prssditis. 

Herha annua, glabra. Caules erecti, graciles, subpedales, 
supeme ramosi. Folia remota, paucijuga, sessilia, anguste 
linearia, patula, 12-15 lin. longa. Cymce mult«, pauciflorse, 
terminaJes et axillares, in paniculam angustam laxam elongatam 
dispoBitae, pedicellis brevibus erectis. Sepala linearia, 3-4 lin. 
longa. Petala sublibera, lanceolata, alba, supra basin foveolis 
binis parvis yiridibus praedita. Stamina petalis duplo breviora, 
antheris parvis globosis. Capsula demum petalis tequilonga. 

British Central Africa, Between Kondowe and Karonca, 
WhyU. ^^ 
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649. Swertia porphyrantha, Baker [GentiaxLeas] ; ad 8. Lasttiy 
Engl., magis accedit. 

Eerha annua, glabra. Gaules erecti, graciles, subpedales, teretes, 
dimidio superiore valde ramosi. Folia remota, opposita, sub- 
Bessilia, ovata, parva, crassa, ntrinque viridia. GymcB in paniculam 
amplam corymbosam aggregatae, pedicellis erectis quam flore 
s»pe longioribus. Sepala crassa, viridia, oblonga vel oblanceolato- 
spathulata, obtnsa, 2 lin. longa. Corolla 4 lin. longa, tubo brevi, 
lobis latis obtusis. Stamina corolla duplo breviora, antheris 
oblongis parvis. Gapsula oblonga, chartacea, bivalvis, petalis 
persistentibus demum longior, 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 147. 

650. Tecoma nyikensis, Baker [Bignoniacese] ; ad T. shirensemy 
Baker, arete accedit. 

Frutex erectus, glaber. Ramuli lignosi, graciles. Folia distincte 
petiolata, imparipinnata, foliolis 9-11 ovatis acutis, superioribus 
9-16 lin. longis, basi cuneatis indistincte crenulatis utrinque 
viridibus facie glabris dorso leviter pubescentibus. Bacemi laxi, 
pauciflori, terminales, pedicellis ascendentibus 3-4 lin. longis 
medio bracteolis unijugis parvis linearibus praeditis. Calyx 5 lin. 
longus, leviter pubescens, dentibus ovato-lanceolatis tubo cam- 
panulato paulo brevioribus. Gorollce tubus infundibularis, 
curvatus, 1 poll, longus, lobis latis tubo duplo brevioribus. 
Stamina longiora et stylus corolla paulo longiores ; antherae 2 lin. 
longse, loculis basi segregatis. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
TTAyfe, 112. 

651. Selago thyrsoidea, Baker [Selaginese] ; ad S. whyteana?ny 
Rolfe, accedit. 

Eerha perennis, e basi ramosissima. Radix magna, lignosa, 
fusiformis. Caules plures, erecti, simplices, semipedales, pubes- 
centes, ad apicem crebre foliati. Folia conferta, sessilia, 
ascendent ia, anguste linearia, uninervia, dorso .pubescentia, 
siccitate nigrescentia. Flores perplurimi, in paniculam densam 
thyrsoideam dispositi, ramulis pubescentibus. Calyx campanu- 
latus, } lin. longus, dense pubescens, ad basin fissus, lobis 
linearibus. Corollce tubus calyci aequilongus ; limbus expansus 
2 lin. diam., lobis obovatis obtusis 1 lin. longis, superioribus basi 
connatis. Stamina longiora limbo sequilonga. 

British Central Africa. Nyika plateau, alt. 7000 ft., 
Whyte, 144. 

652. Clerodendron (Cyclonema) macrostachyum, Bakei' [Ver- 
benacese] ; ad C myricoiden^ R. Br., magis accedit. 

SuffruteXy ramis robustis sublignosis erectis glabris. Folia 
sessilia, opposita, oblanceolato-oblonga, 4-6 poll, longa, dimidio 
superiore crenata, e medio ad basin sensim attenuata, penninervxa, 
facie viridia, dorso pubescentia. Cymce densas, multiflorse, ^essiles, 
in paniculam cylindricam 6-9 poll, longam aggregatae, bracteis 
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primariis linearibiiB parviR foliaceiB, ))edicelliR pubeBcentibns. 
CuUfx piibescens, t.n]>o campaniilato, lobis inseqaalibas ovatis vel 
oblongis demum .*5 I'm. longiB. Cnrolla et stamina ignot«B. 
Ooarlum globosum. 

BR1TI8H Central Africa. Mount Zomba, alt. 2500-3500 ft., 
Whyt^. 

653. Olerodendron (Baclerodendron) syringvfolium, Baket- [Yer- 
benaceaB] ; ad C. glabnnn, E, Meyer, magis accedit, 

FruteXy ramis lignosis angulatis obscure pubescentibuB. Folia 
opposita, longe petiolata (petiolorum basibus indnratis persisteii- 
tibus), ovata, cordata, cuspidata, 2-3 poll, longa, Integra, utrinque 
viridia, leviter pubescentia, dorso crebre glandulis rubris punctata. 
(Jymce in paniculam densam terminalem congestsB, pedicellis 
brevibuB leviter pubescentibus. Calyx glaber, 3 lin. longua, tubo 
campanulato, dentibus lanceolatis acuminatiB. Corollw tubus 
cylindricuB, 5-6 lin. longus ; limbus expansus 3 lin. diam., lobiB 
orbicularibus. Stwnina segmentis triplo longiora. 

British Central Africa. Between Mpata and the Nvasa- 
Tanganyika plateau, alt. 2()00-3(XK) ft., Whyte. 

654. Acrooephalus oligooephaluB, ^^^//r^r [Labiatae] ; ad^.rf//t/^- 
drrweum, Oliv., accedit. 

Herha perennis. Cmiles erecti, ramosi, graciles, pedales vel 
seBquipedales, obscure })ilosi, parce foliati. Folia breviter i>etio- 
lata, lanceolata, 1-1^ poll, longa, crenata, ad basin attenuata, 
utrinque viridia, pilosa. Capitulu parva, globosa. solitaria, foliiB 
2-3 rednctis basi bracteata, bracteis floralibus orbiculari-coneatis 
lJ-2 lin. latis. Caiyx 1^ lin. longus, labiis obtusis. C(/9*olf(t 
tubus calyci aeqnilongus, labiis parvis. Stamina e labio inferiore 
vix exserta. 

British Central Africa. Between Kondowe and Karonga, 
Whyte ; Shire Highlands, Buchanan^ 493 of 1891 collection. 

655. AciocephaluB venosuB, Baker [Labiatse]; 9A AJiladnumy 
Oliv., accedit. 

Herha perennis, erecta. Gaules graciles, pilosi, remote foliati, 
bipedales. Folia sesBilia, lanceolata, erecto-patentia, 2-3 poll, 
longa, Integra vel obscure crenata, utrinque viridia pilosa, dorso 
crebre nigro-punctata, venis faciei inferioris elevatis. Gajntufa 
parva, dense corymbosa, globosa vel oblonga, basi foliis ovatis 
ssepissime coloratis praedita, bracteis floralibus rotundato-cnneatis 
[lilosis 1]^2 lin. longis et latis. Calyx 2 lin. longus, labiis elongatis 
obtusis. Corolhe tubus e calyce breviter exsertus, labiis parvis. 

British Central Africa. Manganja hills, alt. 3000 ft., Kirk ; 
Shire highlands, Bwhanan, 2tU; of 1891 collection ; North Nyasa- 
land, Whyte, 

656. JiOlanthuB nyikensiB, Baker [Labiatae] ; ad ^. Nyaasa*, 
Gtlrke, arete accedit. 

Suffrutex basi lignosus, raniulifi ascendentibus subtiliter pilosig. 
Folia breviter petiolata, suborbicularia, 1-1^ poll, longa, profunde 
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incifio-creuata, basi Integra cuneata, utriuque viridia pubescentia. 
Spicw denste, 1-1^ polL longsBy peduncolatas, in paniculam amplam 
dispositee ; bractese late ovatee, 2-3 lin. longae, acutse, membranacese, 
persistentefl, pubescentes, purpureae. Calyx brevissimus, mem- 
branacens, labiis ovatis. Corolla 4 lin. longa, tubo e calyce 
longe exserto, labio superiore concavo, inferiore snborbiculari 
profunde lobato. Stamina corollas seqnilonga. 

British Cbktrai^ Africa. Nyika plateau, alt. 6000-7000 ft., 
-Whyte, 119. 

657. JBolanthos salieifoliaB, Baker [Labiatte] ; ad jE. ambt^tum, 
Oliv., magis accedit. 

Herha perennis. Caules breves, decumbentes, graciles, teretes, 
dense pubescentes. Folia sessilia, linearia, ascendentia, subcori- 
acea, Integra, glabra, 1>1^ poll, longa. Sj)icw densae, 1-3 poll, 
longse, in paniculam brevem terminalem aggregatsB ; bracteae 
lineares, pilosae, calyci sequilongaB. Calyx 2 lin. longus, pubescens, 
tnbo cylindrico supra basin induratam persistentem circumscisso, 
labiis brevibus obtusis. Corollce tubus calyci aequilongus, labio 
saperiore parvo oblongo-naviculari, labio inferiore parvo orbicnlari 
trilobato. Stamina in tubo inclusa. 

British Central Africa. Nyika plateau, 6000-7000 ft., 
Wliyie, 107. 

658. Pycnostachys leptophylla, Baker [Labiatas] ; ad P. urtici- 
foliamy Hook., magis accedit. 

Herba erecta, ramosa. Caules acute tetragoni, graciles, parce 
ramosi, remote foliati. Folia paucijuga, petiolata, ovata, acuta, 
crenata, membranacea, inferiora 2 poll, longa, utrinque viridia, 
glabra. Sjyicce solitariaB vel paucae, cylindricae, terminales, 
2-3 poll, longae, laterales breviores. Calyx campanulatus, tubo 
brevi, dentibus rigidis setaceis 2 lin. longis. Conflla casrulea, G lin. 
longa, tubo reflexo sursum infundibulari, labio superiore parvo, 
inferiore concavo unguiculato 2 lin. longo. Stumina baud 
exserta. 

British Central Africa. Between Kondowe and Karonga, 
Whyte ; Shire highlands, BucJuinany tS73 of 1891 collection. 

659. Pycnostachys remotifolia, Baker [Labiatae] ; ad P. Sehwein- 
furthiiy Briquet, magis accedit. 

Herba perennis, erecta. Caules graciles, glabri, ramosi, remote 
foliati. Folia opposita, paucijuga, subsessilia, lanceolata, acumi- 
nata, 3-4 poll, longa, remote serrata, ad basin attenuata, utrinque 
viridia glabra. Spicce plures, densaB, oblongae, 1-li poll, longas, in 
paniculam laxam dispositae. Calycis tubus brevis, dentibus setaceis 
rigidis 3 lin. longis. Corolla caerulea, tubo elongato reflexo, labio 
inferiore coneavo 4 lin. longo, labio superiore parvo. Stamina 
hand exserta. 

British Central Africa. Fort Hill, Nyasa-Tanganyika 
plateau, alt. 3500-4000 ft., Wliyte. 
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660. PycnoBtachyB BphsBrooephala, Baker [Labiatao] ; inter P. 
urticifoliamy Hook., et P. retictilatam^ Benth., medium tenenB. 

Herba perennis. Caulis erectus, ramosns, breviter pal>e8cen0. 
Folia subseBsilia, oblongo-lanceolata, 3-4 poll, longa, acuta, bafii 
attennata, erebre inciso-crenata, facie viridia Bcabra, dorao pereiB- 
tenter griseo-incana. Flores ad apices i-amornm in glomemloB 
globosoB congesti, floribns infeiioribus deflexis. Calyx florifems 
tnbo breyis, dentibns rigidis lanceolatis 1-1^ lin. longis. Corolla 
cssrulea, 8-9 lin. longa, tubo reflexo dimidio superiore infnndi- 
bnlari, labiis magnis, inferiore profande trilobato. Stamina 
inclusa. 

British Central Africa. Nvika plateau, alt. 5000-6000 ft. 
Whyte, 139. 

661. Scutellaria LiyingBtonei, Baker [Labiatse]; ad S. pere- 
grinam, Linn., accedit. 

Herba perennis. CaiUes caBspitoai, erecti, pedales, dense 
pubescentes. Folia paucijuga, breviter petiolata, ovata, obtusa, 
9-12 lin. longa, subintegra, utrinque viridia parce pilosa. Flores 
in racemum laxum terminalem dispositi, pedicellis brevibuB 
pubescentibus, bracteis parvis oblongis foliaceis. Calyx cam- 
punulatus, pubescens, 1^ lin. longus, labiis brevibus valde obtusiB. 
Corolla atropurpurea, pubescens, 7-8 lin. longa, tubo recto sub- 
cylindrico, labio superiore oblongo-naviculari tubo duplo breviore, 
labio inferiore suborbiculari superiori sequilongo. Stamina ac 
styltts corollse sequilongi. 

British Central Africa. Manganja hills, Kirk; Shire 
highlands, Buclianan, 144 of 1891 collection ; Blantyre, L. Scott; 
Mount Malosa, alt. 4000 ft., Whyte ; without locality, Livingstone. 

First known to us from a fragment in Dr. Livingstone's pocket- 
book, received after his death in 1874, 

662. AchyroBpermum cryptanthum, Baker [LabiataB] ; ad A. 
africanum^ Hook, fil., accedit. 

Frutex ramulis lignosis teretibus dense pubescentibus. FMa 
opposita, brevissime petiolata, ovata, 3-4 poll, longa, acuta, crenata, 
basi rotundata vel cuneata, utrinque viridia, pilosa. Cymce sessiles, 
umbellatse, in paniculam densam cylindricam 5-6 poll. longam 
aggregatsB ; bractese late ovatse, inferiores 5-6 lin. latie ; pedicelli 
pubescentes, calyce breviores. Calyx demum 4 lin. longus, tubo 
infundibulari, dentibus ovatis subsequalibus 1 lin. longifl. Corolla 
pubescens, 6 lin. longa, tubo infundibulari, labio superiore parvo 
oblongo-naviculari, inferiore orbiculari. Stamina styhisque e 
labio superiore breviter exserii. 

British Central Africa. Masuku plateau, 6500-7000 ft., 
Whyte, 

663. Leucas masukueiiBiB, Baker [I^biatae] ; ad £• myriantham, 
Baker, magis accedit. 

Herba perennis. Caules graciles, ramosi, erecti, pedales, dense 
pubescentes. Folia brevissime petiolata, ovata, acuta, 5-6 lin. 
longa, utrinque viridia, tenuiter pilosa, dorso erebre nigro-punctata. 
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QlomeruH multi, globosi, in paniculam cylindricam tenninalem 
aggregati, bracteis primariis parvis f oliaceis, pedicellis brevisBimis. 
Calyx 2 lin. longus, pubescens, dentibus aequilongis acuminatis. 
Corolla alba, tubo calyci sBquilongo, labiis parvis. Stamina e 
labio saperiore baud exserta. 

British Central Africa. Masuku plateau, alt. 6500-7000 ft., 
Whyie. 

664. Leuoas mensphflBra, Baker [Labiatse] ; ad L. grandem^ 
Yatke, magis accedit. 

Herha perennis. Caules graciles, tetragoni, pubescentes, remote 
foliati. Folia breviter peiiolata, lineari-oblonga, 1-3 poll, longa, 
leviter crenata, ntrinque longe pilosa. Olofneruli 1-2, magni, 
multiflori, foliis magnis bracteati, pedicellis brevibus pilosis, 
bracteis floralibus linearibus dense pilosis. Calyx 7 lin. longus, 
dense pilosus, ore obliquo, labio inferiore producto, dentibus 
snperioribus linearibus, inferioribus parvis ovato-acuminatis. 
Cotvlla albida, tubo calyci saquilongo, labio superiore 4 lin. longo 
dense albo-piloso, inferiore deflexo trilobato. Stmnirui e labio 
superiore hand exserta. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte. 

665. Leucas myriantha, Baker [LabiataB] ; a speciebus reliquis 
recedit ore calycis sdquali, glomeiulis pluribus approximatis, 
bracteis primariis parvis. 

Herba perennis. Caules erecti, pubescentes, pedales vel sesqui- 
pedales, simplices vel furcati. Folia breviter petiolata, ovata, 
acuta, 1-1| poll, longa, Integra, utrinque viridia, tenuiter pilosa, 
dorso crebre nigro-punctata. Qlomenili multi, in paniculam 
cylindricam semipedalem aggregati, bracteis primariis parvis 
foliaceis, bracteis floralibus lanceolatis pilosis calyci aequilongis, 
pedicellis brevibus. Calyx 4 lin. longus, dense pubescens, tubo 
brevi, ore baud obliquo, dentibus setaceis aequilongis. Gorollce 
tubus calyci aequilongus, labio superiore parvo oblongo, inferiore 
parvo deflexo trilobato. Stamina e labio superiore baud exserto. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 178, 214 ; between Mpata and the commencement of the 
Nyasa-Tanganyika plateau, 2000-3000 ft., Whyte. 

666. Tinnea physaloideB, Baker [Labiatse] ; ad T. (ethiopicamy 
Kotschy et Peyr., accedit. 

Frutex ramulis gracilibus lignosis dense breviter pilosis. Folia 
opposita, petiolata, ovata, acuta, 2-3 poll, longa, basi late rotundata, 
facie saturate viridia subglabra, dorso pallide viridia pubescentia. 
Flores in racemum laxum terminalem dispositi, pedicellis pubes- 
centibus 2-4 lin. longis. Calyx pubescens, valde accrescens, 
primum oblongus, 7-8 lin. longus, demum vesiculosus, membra- 
naceus, basi cordatus, 12-15 lin. longus, labiis brevibus rotundatis. 
Corolla pubescens, 1 poll, longa. Stamina inclusa. 

British Central Africa. Masuku plateau, alt. 6500-7000 ft., 
Whyte, 289. 

no B2 
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667. Briospermum tulbag^hioides, Baker [Liliacese] ; a speciebns 
reliqnis recedit filamentis qnadratis emai^inatiB. 

Tuber globosum, 2 poll, diam., cortice sordide brunneo. Folium 
post scapum productum, longe petiolatum, lineari oblongum, 
5-6 poll, longum, 15 lin. latum, subcoriaceum, glabrum, apice 
deltoideum. Pedunculus gracilis, subpedalis. Racemtis oblongus, 
Bubdensus, pedicellis erecto-patentibus 3-4 lin. longis, bracteis 
deltoideis minutis. Perianthium viride, 2 lin. longum, segmentis 
lineari-oblongis. Stamina perianthio triplo breviora, filamentis 
quadratis emarginatis rubris, antheris oblongis parvis. 

South Africa. Cultivated at Kew from tubers sent by 
Mr. Charles Hewlett, of Uitenhage, in 1895. 

668. Omithogalum subspicatum, Baker [Liliacese]. This name 
is substituted for that of Ornithogalum Ga/pini, Baker {Flora 
Capensis, vi. 536), which had already been used for another 
species (I.e. 510). 



DCXIL— FIJI INDIA RUBBER. 

In the Kew Report for 1877, p. 31, it is stated that a specimen 
of native caoutchouc had been received from Sir Arthur Gordon 
(now Lord Stanmore), Governor of Fiji. This is still in the 
Kew Museum. It was favourably reported upon at the time 
and described as a "strong, elastic, pure rubber of the same 
character as the higher grades of African rubber. If free from 
water admixture and impurity the value would be 1ft, 6r/. per 
pound." This was twenty -one years ago. At the present time 
the price would probably be 2s. or 2.'*. 6c/. per pound. After so 
promising a beginning it was hoped that a successful rubber 
industry would be established in the Fiji Archipelago. So far, 
however, this expectation has not been realized. 

It was stated that the tree from which the rubber was obtained 
" was very common in the islands." In 1878 Mr. John Home, 
F.L.S., then Director of the Botanic Gardens at Mauritius, visited 
Fiji and paid particular attention to their economic resources. 

A report on the Caoutchouc or India rubber plants is published 
as an Appendix to his ** Year in Fiji " (London, Stanford, 1H81), 
pp. 195-202. 

The Fijian name for caoutchouc is "drega," and the term 
" drega kau " is generally applied to all trees that have a milky 
juice. 

Mr. Home found a species of Tahemcemontana (since named 
T. Thurstoniy Baker, Journ, Linn. Soc, XX., 368), with white 
flower and a reddish -yellow berry about ^ inch diameter. " When 
wounded a thin milk-white juice exudes which yields a small 
quantity of caoutchouc." Locally this is known as ** Kau Drega," 
or "Talotalo." Mr. R. L. Holmes (in the enclosure to the 
Governor's despatch of the 15th April, 1898) speaks of it as 
" decidedly our best rubber-yielding tree." He adds : " It grows 
to a large size. Those that I saw were up to 18 inches or 2 feet 
through at the base. It is found scattered in the forest on the 
hills and valleys, but is not gregarious." The specimen of rubber 
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from this tree recently received from Fiji was hard and gntta-like 
and without elasticity. In the condition in which it reached this 
country it was of little or no commercial value. 

The most promising India rubber plant met with by Mr. Home 
was A Istoniapluffiosa, Labill. ; of this possibly, ^4 . villffsa, Seemann, 
is a hairy form. The account given of this tree is as follows i-r 

^ The Fijian name " says Mr. Home " is ' Drega qnrnqnra.' 
They collect the juice in their mouths, which makes the 
caoutchouc as adhesive as glue, and of about the consistency and 
colour of putty. To get the juice, the Fijians break off the leaves 
from the branches, and collect it as it flows from the petioles and 
the wounds on the branches caused by the breaking off of the 
leaves. The branches are next broken off the trees, and each 
branch is broken up into pieces from 6 inches to a foot long. 

" As fast as the pieces are broken, first one end of them is placed 
in the mouth, then the other, till the mouth is full of crude 
caoutchouc. Several mouthfuls are collected together and 
squeezed into a round mass or ball. This method of collecting 
the juice, with the ruthless manner of breaking the trees, some- 
what surprised me when I first saw it done. Since then repeated 
trials in all parts of Fiji have convinced me that the sap or juice 
does not flow freely by wounding the bark on the trunk of the 
tree in any way whatever. This is the reason for breaking the 
branches. The youngest branches of the tree contain most juice. 
When the old or firm-wooded branches are broken very little sap 
flows from them. When the young branches are broken the sap 
flows rapidly for a few seconds. It soon coagulates when exposed 
to the air, and the wound has to be freshened to cause the sap 
to flow anew. When the branches are broken into pieces of 
about a foot in length the juice flows from the ends and the 
pieces are drained almost entirely. A little more may be obtained 
by breaking the pieces in the middle, but very little. The juice 
flows from between the bark and the wood, and from the pith, or 
from between the pith and the wood. 

** The coagulated juice would seem to have some attraction for 
the juice in a semi-liquid condition. If a portion of the 
coagulated juice be applied to the semi-liquid juice adhering 
to the ends of a broken branch, the slightest touch makes them 
join firmly. The adhesion is so perfect that the portions will 
not be separated, and a slight pull takes the semi-coagulated 
juice clean out of the many fissures or cracks in the ends of the 
broken branch. To obtain crude caoutchouc from this tree 
the juice has simply to be collected and worked with the fingers. 
It requires no other preparation. The juice congeals so rapidly 
that when collected in dry weather it requires little if any drying. 
The caoutchouc may be sent to market in balls, or it may be 
pressed in moulds into long thin pieces, one or two inches broad 
and an inch in thickness (more or less) as may be required. 
Samples of it have been sent to England, and the quality was 
highly valued." 

Nothing further was done in regard to Fiji rubber untih last 
year, when, in response to an inquiry from Kew, efforts were 
made to obtain botanical specimens of all the plants yielding 
a milky juice. 
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This was followed by the receipt of two samples of rubber 
forwarded by the present Governor, Sir George O'Brien. The 
first samples proved entirely valueless. The second, received in 
March, 1898, were more promising. 

AUtonia plwnosa is known in Viti Levu as "Sarua." It 
is 'described as abounding in the forests and if carefolly 
treated might prove a useful rubber-producing plant. Mr. Joske, 
the Commissioner for Colo North, states "the leaves are large 
and glossy : the gum is obtained from the petiole or stalk. 
As soon as the leaf is broken a thick milky juice exudes, which 
when exposed to the heat of the sun for a little while congeals. 
It is then detached with a bit of bamboo or knife and the 
different particles are pressed together into balls. That is the 
way it is produced when required as an article of commerce. 
It is also chewed by children as a pastime and made into 
plastic balls with which to play." 

Mr. Joske adds, " I remember twenty years ago that it was 
collected on both of the above islands [Viti Levu and Vanua 
Levu] as an article of commerce. If I recollect rightly, it even 
then fetched a good price in the European markets. The export 
of it fell off owing to the difficulty of getting the natives to 
continue steadily at the industry, and owing to the fact also that 
settlers hoped to do better with what they then considered 
more important articles such as cotton, sugar and coffee." 

It is possible that under the stimulus of higher prices rubber 
gathering in Fiji may be revived. It is evident, however, that 
the preparation has almost become a lost art, for the specimen 
lately received from Sir George O'Brien was "soft and viscid on the 
outside, with little or no elasticity, and practically without value." 

A later specimen, received in June last, was not so viscid, but it 
gradually became hard and inelastic. Mr. Holmes confirms Mr. 
Home that no milk is obtainable from the stem. 

With the above was enclosed a sample of rubber from a tree 
known as "Baka" {Ficus ohliqiut^ Forst. f.). According to 
Mr. Joske, this " yields quantities of rubber." Further, " it is 
used by the natives of the interior as birdlime with which at 
certain seasons of the year they catch wild pigeons ; it is very 
easily procured. Incisions are made in the bark and underneath 
are placed bamboos which receive the sap as it pours out. It is 
coagulated by means of heat, .... the natives say they 
could get immense quantities of this without much trouble. 
Were it discovered that the rubber was of commercial value it 
would prove an estimable boon to the natives of these islands." 

Although the specimens of "Baka" rubber received at Kew 
had not been sufficiently coagulated, it was regarded by Messrs. 
Hecht, Levis, and Kahn as suitable for mixing purposes, and 
its value to-day was placed at 1^. to Is. id, per pound. 

A substance obtained from the " Ban " tree, possibly a member 
of the SajxttacecBj but, in the absence of flowers, otherwise in- 
determinable, was slightly elastic and might command a sale at 
lOd. to Is. per pound. 

Other specimens, obtained from the " Wasalili " {Carruthenia 
scajidensy Seem.) and the " Malawaci " (Ttvphis anthropopha- 
goruniy Seem.), were entirely deficient of elastic properties and 
reported to be of no commercial value. 
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DCXIIL— SAN JOSE SCALE!. 

A plant-pest known under the above name has recently attracted 
a good deal of attention in the United States and Canada, as well 
as in this country and on the Continent. A special Bulletin has 
been igsued on the subject by the United States Department of 
Agriculture.* The original home of this scale {AspidiotvLS 
pemicioBUB) is at present unknown. It was observed in an 
epidemic form in the ^n Jose Valley in California, about 1870. 
Since then it has rapidly spread in every direction in the United 
States. The seriousness of its attacks may be gathered from the 
following extract : — 

^ There is perhaps, no insect capable of causing greater damage 
to fruit interests in the United States, or perhaps the world, than 
the San Jose, or pernicious scale. It is not striking in appearance, 
and might often remain unrecognized, or at least misunderstood, 
and yet so steadily and relentlessly does it spread over practically 
all deciduous fruit trees — ^trunk, limbs, foliage, and fruit — that 
it is only a question of two or three years before the death of 
the plant attacked is brought about, and the possibility of injury, 
which, from experience with other scale enemies of deciduous 
plants, might be easily ignored or thought insignificant, is soon 
startlingly demonstrated. Its importance from an economic stand- 
point, is vastly increased by the ease with which it is distributed 
over wide districts through the agency of nursery stock and the 
marketing of fruit, and the extreme difficulty of exterminating 
it where once introduced, presenting, as it does in the last regard, 
difficulties not found with any other scale insect." (I.e. pp. 9-10.) 

Aapidiotus pemiciosu^ belongs to the sub-family Diaspinas of 
the Coccidse. It is a small soft insect which secretes a scale 
separate from itself much like the shell of an oyster. This scale 
is very minute, round, flattened, and in the case of the male is 
"grayish, hardly black, with a light dot and ring." 

The illustrations reproduced in the Gardeners* Chrofiicle 
(Feb. 12, 1898, p. 103, figs. 37-40) will afford some idea of the 
appearance of the insect. In fig. 37 it is on a Californian pear 
and of the natural size. 

Outside the United States the insect is knovm to occur in 
Australia, Chile and Hawaii. It is now spread throughout the 
States of California, Oregon and Washington, reaching British 
Columbia during the last few years. It has extended southward 
to Nevada, Arizona and New Mexico. In the Eastern States its 
occurrence has in many cases been traced to two large New Jersey 
nurseries ^ from which infested plants had unwittingly been sent 
out for certainly six or seven years." The Southern States, such 
as Louisiana and Florida, appear also to be infected, but so far 
not to the same extent as the Western States. Altogether " the 
San Jose scale has in a few years gained a foothold in no less 
than fourteen States east of the Rocky Mountains. Its latitudinal 
range extends from 28° S. lat., to 50° N. lat. 

* The San Jose Scale : its oocurrenoe in the United States, with a fall aoconnt 
of its life history and the remedies to be used against it. By L. 0. Howard and 
C. L. Marlatt. Bulletin No. 3. New Series. United States Department of 
Agrioulture. BiyiBionof Entomology. With a map and numerous woodcuts. 
[ Waihingtoii, Government Printing Office, 1896.] 
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As regards the plants attacked, it is stated that *' practically all 
deciduoas fruit trees are subject" to its attacks; also "many 
shade trees and ornamental shrubs. The pear, peach, plum, 
apple and cherry are almost equally liable to injury"; also 
currant and gooseberry bushes. 

All parts of the plants become eventually covered, giving them 
the appearance of a "grayish, very slightly roughened, scurfy 
deposit." 

Various methods are suggested as remedies and preventives. 
A lime-sulphur wash is said to be used during the dormant 
season as a winter application ; a resin wash both as a winter and 
summer wash, chiefly the former ; while a kerosine emulsion is 
used in the summer only. In addition, there is the hydrocyanic 
gas treatment applied to nursery stock. In all cases of recent 
attack, and this is of special interest in this country, "the affected 
stock should be promptly uprooted and burned. No measure is 
so sure as this, and the danger of spreading is so great that this 
course seems fully warranted." 

As precautionary measures the United States Department of 
Agriculture suggest the following : — 

"No orchardist should admit a single young fruit tree or a 
single cutting from a distance into his orchard without first 
carefully examining it and satisfying himself conclusively that 
it does not carry a single specimen of the San Jose scale ; 
he should insist also on a guarantee from the nurseryman of 
such freedom. In addition, no fruit should be brought upon 
the premises without previous careful inspection." (I.e. p. 66.) 

As was naturally to be expected, all European countries 
receiving vegetable production, such as fruit, &c., from the 
United States have been keenly anxious not to introduce so 
serious a pest as the San Jose scale into their nurseries or 
orchards. 

As far as this country is concerned, according to an extract 
published in the Gardeners' Chronicle of March 19, 1898, 
" Mr. Newstead, an authority on scale insects, is satisfied thstt the 
insect has not yet established itself in this country, either upon 
fruit trees or cultivated plants of any kind, whether grown in the 
open air or under glass, or upon indigenous plants." How long 
this immunity will last it is difficult to say. 

In the meantime, according to a letter to the Times^ from Berlin, 
dated February 3, an order has been issued by the German 
Government to control, by careful inspection, the importation of 
all fresh fruit from America. When the same is discovered to 
be infected with the San Jose scale it is at once refused. The 
importation of windfalls, packing material and plants is entirely 
forbidden. 

La Semahie Horticole for May 7, states, however, that "L'entree 
des fruits d^Amerique est prohibee en AUemagne, au moins 
temporairement." 

According to the Revue Horticole for May 16, " Le gouveme- 
ment hollandais a interdit pour quati*e mois Tentr^e des 
arbres et arbustes, fruits frais ou sees, de provenance americaine. 
. . . . De son c6te, le conseil federal Suisse vient de prononcer 
la mAme interdiction." 
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The contignity of the Dominion of Canada to the United 
States, and the consequent greater danger of infection with 
which it is threatened, has led to the passing of a law by the 
Canadian Parliament prohibiting the entry of all nursery stock 
from the States. It regards an effective inspection of such stock 
as impossible. Hence the prohibition is absolute as in the case of 
Germany. 

The following correspondence, communicated to Kew by the 
Secretary of State for the Colonies, indicates the strong position 
taken up by the Dominion Oovernment in endeavouring to deal 
with the subject : — 

Colonial Office to Royal Gardens, Kew. 

Downing Street, 

May 6, 1898. 
Sir, 

I AM directed by the Secretary of State for the Colonies to 
ti*ansmit to you, for your information, a copy of a despatch 
which h«8 been received from the Governor-General of Canada 
with its enclosures, on the subject of the Canadian law prohibiting 
the importation of nursery stock from the United States entitled 
the " San Jose Scale Act." 

I am, &c., 
(Signed) EDWARD WiNGFIKLD. 
The Director, 

Royal Gardens, Kew. 

Lord Aberdeen to Sir Julian Pauncbfotb. 

Ottawa, 

April 9, 1898. 
Sir, 

With reference to Your Excellency's despatch No. 42 of 
the 28th ultimo on the subject of an Act recently passed by the 
Parliament of Canada, prohibiting the importation of nursery 
stock from the United States, I have the honour to enclose 
herewith copy of an approved minute of the Privy Council 
explaining the considerations which led to the enactment of this 
measure and representing that present circumstance{^do not admit 
of any modification of its provisions. 

I have, Ac., 
(Signed) ABERDEEN. 
His Excellency Sir Julian Pauncefote, G.C.B., 
&c., &c, 

(Enclosure.) i 

Extract from a report of the Committee of the Honourable 
the Privy Council, approved by His Excellency on the 7th April, 
1898. 

The Committee of the Privy Council, have had under con- 
sideration a paraphrase of a despatch Secret of March 28, 1898, 
and a despatch dated March 28, 1898, from Sir Julian Pauncefote, 
Her Majesty's Ambassador to the United States, intimating that 
some modification in the recent law prohibiting nursery stock 
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from the United States is urged by the State Department of that 
country, owing to the disastrous effect on the interests of American 
dealers whose contracts are to be filled. 

The Minister of Agriculture, to whom the said despatches were 
referred, states that the very serious depredation caused by the 
ravages of the San Jose scale in the United States of America, 
induced Canada, in self protection, to take immediate and extreme 
measures to prevent the introduction of the pest into the 
Dominion. 

The Minister further states that 32 of the States of the Union 
as well as the District of Columbia are now known to be infected 
with this pest, and that so alarmed are the authorities of the 
ditt'erent States at the increase of this insect, which is acknow- 
ledged to be by far the worst enemy of trees which has ever 
been studied by entomologists, that many of the States are now 
for this reason actually passing legislation as drastic as possible 
in their circumstances, with the object of preventing the shipment 
of infested stock from State to State. 

The Minister submits that, in the opinion of all entomologists 
who have studied the subject, inspection is insufficient ; the 
Dominion entomologist claims that thorough inspection is 
impossible. 

The Minister observes that the following sentence appears in 
the latest publication on the subject by the United States' 
Entomologist, Bulletin 13, New Series, United States Department 
of Agriculture, page 25 : 

" The insufficiency of inspection certificates has been insisted 
upon again and again/' 

The Minister further states that the San Jose scale has been 
found at a few localities in the province of Ontario, in one of the 
most important fruit growing districts of the Dominion. 

That the Provincial Government of Ontario recognizing the 
serious nature of this pest, has passed legislation with a view to 
its eradication, which is confidently believed will soon be 
accomplished if no further introduction of the pest from abroad 
occurs. 

That so important was immediate action for the protection of 
Canada's most important fruit industry, and so numerous were 
demands from fruit growers, fruit growers' associations, and 
others in all fruit growing sections of the Dominion, that the 
members of both Houses of Parliament, upon the introduction of 
• the Bill, suspended the rules of the Houses and passed the Bill 
at once. 

That this was done with the full knowledge that a number of 
Canadians would suffer in consequence of the sudden prohibition 
of all nursery stock, they having been agents for the distribution 
of this stock, and in many cases having been paid for it in 
advance. 

That the results of the Act were referred to on a subsequent 
date in the House of Commons, and the Members evinced a 
strong determination not to recede in any particular from their 
action in passing the Bill. 

The Minister, under the circumstances, is unable to recommend 
that for the present any modification be made to the provisions of 
the "San Jose Scale Act.'* 
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The Committee of the Privy Council, on the recommendation 
of the Minister of Agriculture, advise that Your Excellency be 
pleased to submit an answer, in the sense of this Minute, to His 
Excellency Her Majesty's Ambassador to the United States. 

All which is respectfully submitted for Your Excellency's 
approval. 

(Signed) John J. MoGkb, 

Clerk of the Privy Council. 



DCXIV.— CHILLIES. 

Pod peppers or Capsicums, the fruits of Capsicum annuum and 
allied species, are a well known spice and condiment. They are 
an indispensable ingredient in curries and are largely consumed 
in the fresh and dried state and in pickles. Some forms of 
Capsicums known as Bell peppers are entirely free from the acrid 
and burning pungency so characteristic of these fruits, and may 
be eaten cooked as a vegetable or in salads. 

Chillies, Bird or Guinea Peppers the fruits of the shrubby 
Capsicum minimum (usually much smaller than the preceding) 
grow generally in tropical countries. These are in chief demand 
in commerce. When thoroughly dried and pounded, and after- 
wards passed through a hand mill and sifted, they are the principal 
source of the well-known Cayenne pepper. 

It is estimated that about 100 tons of dried chillies are annually 
received in this country from the West Indies and the East and 
West Coasts of Africa. The price at which they are sold appears 
to be liable to considerable fluctuation. In May 1898, " 50 bags 
dull Zanzibar sold without reserve at 29/- to 29/6 : while 58 bags 
good Japan sold at 39/- to 41/- per cwt." A sample of capsicums 
grown at St. Lucia in the West Indies, dull and uneven in colour, 
were valued (in February last), in limited demand, at 20/- per cwt. 
What is evidently required is an article bright in colour, even in 
quality, and possessing great pungency. 

Zanzibar Chillies. 

In the Kew BxUletin (1892, p. 88) the following information 
respecting chillies was given in an article on the Agricultural 
Resources of Zanzibar, contributed by Sir John Kirk, G.C.M.G., 
K.C.B. :— 

" The small red peppers or chillies are largely grown in the 
more dry and rocky part of the island, where the upheaved coral 
presents a honeycombed surface, that favours the accumulation of 
rich soil in the crevices. The pods are picked when ripe, sun- 
dried, and packed in mat bags made of the split frond of the 
Hyphcene palm for shipment. This is an industry that has sprung 
up within the hwt 30 years." 

Zanzibar chillies, as they appear in the market in a dry state, are 
small, red, thin, carrot-shaped fruits about an inch in length. 

The following further particulars are contained in a Report 
on the Spice and other Cultivation of Zanzibar and Pemba 
(F. 0. Report, 1892, Misc. Series, No. 226) :— 

'The pepper plant growing on the island is Capsicum 
minimum^ usually termed the 'shrubby capsicum,* and pro- 
ducing the bird's-eye chillies forming the basis of cayenne 
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pepper. This is to be found in a small degree in every shamba, 
but the principal source from which the annual exports are 
derived is the eastern side of Zanzibar, and the cultivation here 
is chiefly in the hands of the Wahadinu people. 

"Judging from observations made during my brief visit to 
this portion of the island, east of Dunga, the chillie cultivation 
struck me as being of a very scattered nature, generally small 
isolated patches from half to one or two acres in extent, and 
combined with tobacco, tomato, pumpkins, &c. I regret my 
inability to quote the annual total exports, but I believe they are 
large, and an undoubted source of revenue. As the chillie is, as 
yet, the only product of any value grown in this less favoured 
portion of the island, I consider that this cultivation could be 
extended, and that a little fostering care might be productive of 
much advantage. It is a cultivation easily carried on, and calling 
for no special trouble or skill, and the returns are certain and 
profitable. At present the people are so blind to their own 
interests as to purposely depreciate the value of this product. 
T understand that through fear of possible shortage by theft 
on the way down, owners actually damp the chillies before 
dispatching, and it is often necessary, on their reaching the 
Government Customs godowns, to drj^ them as quickly as is 
possible as the only chance of saving them. 

" Another variety of pepper ( ? Capsicum annuum) bearing a 
larger red and yellow pod is also cultivated, but the produce 
from this is all consumed locally." 

The latest account of Zanzibar chillies is contained in the Report 
of Mr. Consul Cave on the Trade and Commerce of Zanzibar for 
the year 1897 (Foreign Office, 1898, No. 2129, Annual Series) :— 
" The production of chillies has risen from 16,336 frasilas in 1896 
to 17,698 frasilas in 1897, an increase of 47,670 lbs. The average 
price was 2 dol. 37 c. per frasila, as against 2 dol. 57 c. per frasila 
during the previous year.* A better price than this could 
doubtless be obtained for Zanzibar produce if a little more care 
and attention were devoted to its cultivation and harvesting, but 
up to the present time it has been allowed to grow almost wild on 
the coral outcrop which covers the eastern portion of the island, 
and the slight personal discomfort which attends the handling of 
pods prevents the native from exercising anj' care in its picking 
and subsequent preparation for market. Attempts have lately 
been made to obtain a better sample on ground which has been 
specially cleared and prepared for the purpose, but the results are 
not yet to hand." 

Japanese Chillies. 

In a Note on Recent Additions to the Museum of the Pharma- 
ceutical Society (Pharm. Journ.y Dec. 11, 1897), Mr. E. M. Holmes, 
F.L.S., furnished the following interesting particulars at an 
evening meeting of the Society, respecting Japanese and other 
Chillies. 

'* During the last three or four years there has been in 
commerce a very bright red variety of Capsicum minimum^ 



* A frasila ^ 'Jo lbs. avoir. 
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Roxb. ((7. fastigiatumy Bl.)^ stdd to be imported from Japan, lu 
consequence of its clean, bright, and attractive appearance it has 
commanded a higher price than other varieties. Mr. J. G. Umney 
has recently directed my attention to the fact that this variety is less 
pungent tlmn the Sierra Leone and Zanzibar varieties, although 
fer superior to theni in colour. On further inquiry I find that 
this fact is well known to drug and spice brokers. Mr. Umney 
points out that when an alcoholic tincture of the Japanese and 
Zanzibar varieties are re?pectively diluted with about 14 parts of 
water, the former gives a much clearer solution than the latter, 
indicating less oily matter. All the bright red Cayenne pepper until 
recently in commerce is said to have been imported from Natal in 
that state. The entire pod pepper imported from Natal is a 
variety of Capiscum annuum^ much larger than the chillies, and 
of a dark red colour and very pungent, whereas the powdered 
Japanese and Natal Cayenne peppers placed side by side are 
indistinguishable in point of colour. The other principal varieties 
of chillies at present in English commerce are, I am informed, 
those of Sierra Leone and Zanzibar, the former being of a 
yellowish-red tint, and the latter of a dull, dark red, and often of 
inferior quality, containing badly-dried, fruits, stalks, and foreign 
matter, but both are more pungent than the Japanese kind. 
The latter is, however, quite pungent enough for most people, 
although perhaps unsuitable, by reason of its lesser pungency, for 
medicinal purposes, as an outward application, etc. I am indebted 
to Mr. Young, of the firm of Messrs. Dalton and Young, for 
information concerning the different commercial varieties and for 
specimens illustrating them. My object in directing attention to 
these commercial varieties is to point out to students and to retail 
chemists that there are often differences in the qualities and 
appearance of the same drug, which are worthy of careful obser- 
vation, not only from a scientific, but also from a commercial point 
of view. Nepal Cayenne pepper is made from a small variety 
of Capsicum annuum, and is remarkable for its violet odour. 
Neither this kind nor the Zanzibar gives a red, but a brownish, 
powder. 

The following comments on Mr. Holmes' paper were made at 
the meeting by Mr. MacEwan : — 

"The subject of cayenne pepper was interesting to many 
chemists quite apart from medicinal purposes, probably more 
capsicum being sold for feeding birds than for any other purpose. 
The pepper used in that way was tasteless, and seemed to contain 
a large amount of fatty matter. It was dark in colour, and the 
object was to heighten the colour of the feathers. It was 
supposed to come from Capsicum anmium^ and he should much 
like to know where it came from. It was only supplied by two 
or three houses, and attempts by others to obtain it had not been 
very successful. There was no doubt that the pepper as used was 
an untreated product. The late Dr. Brady, on his return from 
Japan, passing through Vienna, came across a comparatively 
tasteless pepper, which caused considerable discussion at the time, 
as there was a large amount of it on the market, but the substance 
had been pretty much lost sight of since. He thought it would 
well repay inquiry, as very little had been done on the subject of 
peppers since Dr. Thresh dealt with it about eighteen years ago." 
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According to a writer in Spon's EncydopcBdia^ Div. V.,p. 1803:— 
" Several varieties of G, anniium have little or no pungency ; 
one of these is abundantly grown in Hungary, forming the 
paprika of the Magydrs. Another variety, cultivated in Spain, is 
imported into this country in powder for giving to canaries, to 
improve the colour of their feathers. The Nepal capsicums, 
which have an odour and flavour resembling orris-root, are the most 
esteemed as a condiment." 

South American Peppers. 

The following interesting account of the use of peppers in 
South America appeared in the Saturday Revieiv of the 15th 
September, 1886 : — 

" Aji-aji, — Pepper of peppers is the meaning of this compound 
Quichuan word, and both word and thing are largely distribut-ed 
over South America, extending from the Bibo-Bio in the south to 
the Atrato in the north ; it is also found in the dialects of the 
Gran Chaco ; in Aymara, in Andaqui, among the agricultural 
Indians of Choc6, the mining Indians of Potosi, and the Cerro de 
Pasco " 

" There are two kinds of aji ; but there is only one way of 
preparing it. The best is that which is made from the greatest 
variety of peppers. The pods of these are taken when fresh, 
stripped of their seeds, and ground into a paste of the consistence of 
fresh spring butter. The paste is put into a small, well-dried gourd, 
prepared on purpose, of the size and shape of a well- grown orange.* 
The gourd, when thus charged, is then coated with a layer of well- 
tempered clay, and placed in the sun to dry, or to ripen, as the 
simple people who prepare it say in their own tongue. By the 
time when the clay is well baked, the pulp or paste within has been 
dried into a fine yellow powder, and is then fit for use. Many people, 
ignorant of this fine art of the Incas, have supposed, quite naturally, 
that these aji-laden gourds, with their exquisite flavour and 
refined taste, were some uncommon and little-known natural 
fruits. The other method of preparing aji is to grind the seeds 
with the pods, which simply adds great pungency to the pepper, 
and is always used in the preparation of maize or Indian com, 
which is boiled in its own husk with much aji, and surpasses in 
flavour and pleasantness any vegetable curry of the East. The 
gourds of aji, when thoroughly ripe, are cleansed of their coating of 
clay, tied up in suitable leaves, well secured by the fibre of the 
aloe, and much resemble when ready for market reeves of large 
onlons,a dozen gourds making up one reeve of aji. Thecost of these 
in the good old times was fifteen pence for a dozen gourds ; what 
the price may be now is only known on the Exchange. Time was 
when some of the old families of the interior who had passed 
their lives in ignorance of railways, daily newspapers, and quota- 
tions of the state of the markets, had their own special way of 
preparing aji, mixing with it some delicately-scented bark ground 
to powder, or other salutary substance known only to the reticent 

* Speolmens of these gourds are in the Kew Museum labelled '* Gourds used in 
Chile for holding red pepper ' aji ' (CapHeum spp.), from Mr. H. F. Stahlsdimidt 

1886." 
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Indian. From such houses no visitor was ever allowed to take 
his departure without carrying with him a supply of the latest- 
made aji ; no traveller went to the capital or any of the coast 
towns but he carried with him some of this excellent pepper as a 
present to the archbishop or bishop of the diocese, the ladies of 
Santa Rosa, or the good Fathers who once a year went long 
journeys to baptise the children, marry their parents, and 
otherwise maintain the influence and authority of the Church 
in the remote parts of the earth. But even this good custom is 
fasfc dying out," 



DCIV-MISCELLANEOUS NOTES. 

Mr. Oliver Tibtjens Hbmslby, a member of the gardening staff 
of the Soyal Gardens, has been appointed, on the recommendation 
of Kew, by the Secretary of State for India in Council, a pro- 
bationer gardener for employment in the Royal Botanic Gardens, 
Calcutta. 



Mr. Alexander Whyte has been appointed by the Secretary 
of State for Foreign Affairs, Curator of the Botanic Garden, 
Uganda, about to be established " for the better examination and 
development of the agricultural resources of the Protectorate." 
Mr. Whyte had previously started a similar enterprise in British 
Central Africa, in which he was from 1891-7 Head of the Scientific 
Department. An interesting report of his work is given in the 
Kew Bulletin for 1895 (pp. 186-191). He made an important 
collection in North Nyasaland, a country which had never been 
previously explored botanically. A portion of the novelties was 
described in i\i& Kew Bulletin iov last year (pp. 243-300) and a 
further one is published in the present number. 



Mr. John Weir.— The death of this old collector for the Royal 
Horticultural Society occurred on the 28th of April last, and 
was recorded in the Ga^yiene?*8* Chronich of May 14th. John 
Weir collected in Brazil and New Granada between 1861 and 1864, 
when he had an attack of fever followed by paralysis, from which 
he never completely recovered. In addition to living plants and 
seeds he made an extensive collection of dried plants, which were 
only partially distributed at the time. Many of the novelties 
among the flowering plants were described by the late John Miers, 
F.R.S., in the Journal of the Horticultural Society ; and the mosses 
by Mitten in the Joxirmal of the Linnean Society. At the wish of 
the deceased the considerable residue of his collection was offered 
to Kew only a few days before his death. 



Botanical Magasine for June.— Crmt^m Woodrowi is a fine new 
species from Central India, named after Mr. G. Marshall Woodrow, 
Ihrofessor of Botany in the College of Science, Poona, by whom 
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bulbs were sent to the Royal Gardens in January, 1897. Marisiu 
hypogcea^ native of the rocks and sandy shores of Sardinia and 
Corsica, is a dvrarf Crucifer with golden-yellow flowers, borne 
singly on slender scapes which curve downwards after flowering, 
so that the young fruits become buried in the soil, where they 
mature. The plant flowers annually in the Rock Garden. 
Gelastru^ articulatiis was raised from seeds communicated by 
Professor Sargent, Director of the Arnold Arboretum. Though 
insignificant at the flowering stage, it is a striking plant in the 
autumn when its fruits are ripe. The species is widely distributed 
in Eastern Asia, being found, amongst other places, in Manchuria, 
Central China, Formosa, Corea, and Japan. Philad^lphifs mexi- 
canuSj from Mexico and Guatemala, flowers annually on a south 
wall in the Royal Gardens, but it is not hardy. It differs from 
the solitary-flowered specimens of P, grand iflorii^ in having 
strongly fragrant flowers. Orchis monophylla was sent to the 
Royal Gardens by Mr. A. H. Hildebrand, C.I.E., Superintendent 
of the Southern Shan States. It is a native of the Shan Hills of 
Upper Burma, growing at an elevation of 4,000 feet. 



Early Opening.— The open-air departments of the Royal Gardens 
were opened to the public by direction of Her Majesty's First 
Commissioner of Works and Public Buildings on June 1 at 
10 o'clock. The arrangement will continue for the three following 
months. 

The First Commissioner made the following statements on the 
subject in Parliament : — 

" I have decided to admit the public to Kew Gardens (not 
including the plant houses) at an earlier hour than noon on week- 
days in the ensuing months of June, July, August, and September. 
I shall thereby be in a better position to judge of the extent of 
the demand by the general public for this earlier opening. There 
are many details involved in this proposal, into which I am 
liaving inquiry made, and I hope to give further information in 
a few weeks' time." — (TimeSf April 5.) 

" The subject of opening Kew Gardens at an earlier hour was 
a difficult one, and it had o<3cnpied his attention for some time. 
There was never a difference of opinion as to opening Kew 
Gardens at an earlier hour subject to two conditions — tlMtt the 
Gardens would be taken advantage of by the public ; and, 
secondly, that it would be safe in the interests of science and the 
students at Kew to grant an extension. It had at length been 
decided to open the Gardens on June 1, at 10 a.m., and to open 
them at that hour every morning for the following three months. 
If it was found that the public appreciated the new arrangement 
and patronized the Gardens to the extent that the advocates of the 
earlier opening of the Gardens said they would, the Office of 
Works would make the extension of hours — as far as the summer 
months went — permanent."— (TY/wfts, April 19,) 
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DCIVL— COAGULATION OP RUBBER-MILK. 

The extensive use of India-rubber in the arts and manufac- 
tures, renders the production of this substance a matter of 
general interest. One of the most important problems that awaits 
solution is a simple and effective means for coagulating the 
rubber-milk and producing an article free from impurities and 
capable of being worked with as little preparation as possible. 
In the following paper, which has recently appeared in the 
Annals of Botany (Vol. xii., pp. 165-171), Mr. R. H. Biffen, B.A., 
Demonstrator in Botany at the University of Cambridge, has 
given an admirable summary of what is already known on the 
subject. Mr. Biffen accompanied Mr. Esme Howard last year on 
a tour through the rubber-yielding countries of Tropical 
America. They visited Mexico, Central America, Brazil, and 
some of the West India Islands. Mr. Biffen has therefore had 
a favourable opportunity for becoming acquainted with the con- 
dititions under which rubber is at present prepared, and is in 
a position to suggest scientific methods for the improvement 
of the industry. 

While engaged during the latter part of 1896 in studying the 
functions of latex, my attention was frequently called to its 
spontaneous coagulation when in contact with the air. 

De Bary describes the phenomenon as f oUows* : — " As soon as 
latex comes in contact with the air, and still more quickly on 
treatment with water, alcohol, ether, or acids, coagula appear in 
the hitherto apparently homogeneous clear fluid itself, and inde- 
pendently of the aggregation of the insoluble bodies described by 
Mohl (Bot. Zeity 1843, No. 33). The coagula collect together and 
separate with the insoluble bodies from the clear fluid. These 
phenomena of coagulation which appear under the action of so 
various agencies point especially to a complicated composition of 
the fluid, and deserve further investigation." 

An examination of the subject was therefore commenced with 
the small quantities of latex obtainable from plants grown for the 



* De Bary, Comp. Aost. of PhanerogamB and Ferns, p. 184. 
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purpose in the Cambridge Botanical Gardens. The results 
obtained were of some interest, and accordingly the experiments 
were continued, together with other researches on a larger scale, 
in Mexico, Brazil, and the West Indian Islands. 

Rubber-yielding plants, which always have laticiferons cells, 
were for the most part chosen on account of the ease with which 
large quantities of latex could be obtained, and because theyarious 
processes used in the preparation of crude rubber seemed likely 
to throw some light upon the subject. 

A microscopic examination of any of these latices shows that 
its milky appearance is due to the presence of innumerable small 
granules of caoutchouc, which in themselves are soft and sticky, 
for they readily cohere to form a small mass of rubber if the 
cover-glass is lightly rubbed on the slide. 

Some of the processes employed to prepare this rubber may be 
described here. 

In the preparation of Para rubber, a thin layer of the latex of 
Hevea brasiliensis (Muell. Arg.) or other species of Hevea^ is 
exposed to the action of the smoke of burning "urucuri" nuts 
{Attalea excelsa^ Mart.) ; coagulation is immediately brought 
about, resulting in the formation of a soft, curdy mass of rubber, 
which on drying becomes tough and elastic. 

The same process is now being applied with good results to the 
preparation of Ceara rubber from the latex of Manihot Glaziovii 
(Muell. Arg.). 

The usually accepted explanation of this is that the water 
contained in the latex is simply evaporated off;* but as the 
coagulation is brought about in so short a time, and moreover as 
there is no loss of weight on its occurrence, this is obviously 
incorrect. 

.On passing the smoke of the burning Attalea nuts through a 
condenser, condensation occurs, and two layers of liquid are found 
in the receiver, one colourless and limpid, the other dark brown 
and oily. If these are separated by means of a pipette, or with a 
moistened filter paper, and analyzed, the former is found to 
consist mainly of acetic acid, and the latter of creosote and traces 
of pyridine derivatives. 

On adding acetic acid to the crude latex of Hevea coagulation 
occurs immediately. This process of smoking the latex may then 
be classed with those mentioned by De Bary under the heading 
of treatment with acids. As other examples, the preparation of 
Lagos rubber from the latex of Ficus Vogelii (Miq.), in which 
case lime-jaice is added,t and Heifer's process of adding acetic 
acid to the latex of Artocarjju^s Ghaplaslia (Roxb.),J may be 
quoted. 

It is worthy of note that the latex of Hevea brasiliensis is in 
itself alkaline, and that the addition of a solution of ammonia 
preserves it indefinitely from spontaneous coagulation. The 
addition of alkalies brings about coagulation, however, in the latex 
of Castilha elustica. In Mexico and Nicaragua, where this tree 
abounds, a decoction is made of the stems of the Moonflower 
Ipomoea Bona-nox (Calonyction speciosum), and added to the 

* Ernst, Trinidad Bulletin, vol. iii., p. 235, 

t Kew Bulletin, 1890, Art. 142, p. 89. 

J Watt's Diet. £oonomio Prodaots of India, vol. iv., p. B43. 
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latex.* The alkaline properties of this extract are well known 
to the native Indians, who frequently employ it in the manufac- 
ture of soap. The latex has an acid reaction towards litmus 
paper, and the addition of acids does not cause coagulation. 

Another method of clotting latex is to add an excess of common 
salt. This method is almost invariably applied in the case of 
Hancornia speciosa (Gomez) to produce the " mangabeira" rubber. 
It is also reported to have been employed at times to coagulate the 
latex of species of Hevea and Manihot GUiziovii. 

Coagulation may also be brought about by boiling the latex, as, 
for example, in the preparation of "balata" from Mimu80i)H 
globosa in Venezuela and Trinidad. 

There are several other methods in general ua^ besides the few 
that have been quoted, and many others have been suggested from 
time to time.f 

As the rubber exists in particles in the latex, it seemed possible 
that the centrifugal method of separation might be adopted in 
examining the phenomena of coagulation. A modified form of 
the ordinary centrifugal milk- tester was, therefore, designed 
capable of being rotated some 6,000 times per minute. 

The latex was taken directly from the trees, strained through 
wire gauze to remove any pieces of bark, and then, if very thick, 
diluted to about the consistency of thin cream. The first experi- 
ments were made with the latex of GaHtilloa elastica. After 
centrifugalizing for from three to four minutes, the rubber- 
particles completely separated as a thick, creamy, white layer, 
from the deep brown solution containing tannic acid in which 
they had been suspended. This layer was taken off, shaken with 
an excess of water to thoroughly wash it, and again separated. 
The separated particles were then shaken with water, so as to 
form an emulsion, and alkalies were added. No coagulation now 
occurred, even though the mixture was allowed to stand for 
several days. The particles could, however, be brought into a 
solid mass by pressure, by gently heating, or by drying off the 
water with a porous tile. 

So prepared, the rubber formed a pure white mass, without any 
trace of its usually characteristic smell. On lexposure to the air 
for several days, the surface became brown, probably owing to 
oxidation. 

The percentage of rubber in the latex was estimated at the same 
time by separating 50 c.c. The weight of the dry substance was 
12-5 grammes, which, as the specific gravity of Castilloa elastica 
latex is practically 1*0, gives a yield of 25 per cent. 

On treating the latex of Hevea bvasiliensis in the same way for 
a slightly longer time, a similar separation occurred. The same 
purely physical means as those employed in the case of the 
separated Castilloa rubber-particles caused them to coalesce to 
form a solid mass, while the addition of acetic acid and the action 
of the smoke of burning urucuri nuts had no effect. 

The yield of rubber estimated as before, was from 28 to 30 per 
cent. The latex of Manihot Olaziovii also separated readily and 



* Belt, Naturalist in Nicaracrua, p. 38. 

t For a complete account, see Le Caautchmc et la Ontta-perclut^ Seeli^man, 
Lamy, and Faloonnet, Paris, 1896. 
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gave results completely parallel with those mentioned above. This 
latex is interesting, as it is readily clotted by churning. A soft 
spongy clot is formed in a few minutes containing in its meshes 
the greater part of the solution in which the rubber-particles were 
suspended. If this clot is cut into slices while still soft and 
pressed between sugar-cane crushers, or in a heavy press, the 
bulk of the solution is extracted and a fairly pure rubber is 
found. On drying, it does not give off the putrid smell 
characteristic of the ordinary Ceara " scrap." 

Other latices can also be clotted by churning, but the process is 
a long one. 

The latex of Hancornia speciosa and of Mimusops globosa gave 
similar results on^centrif ugalizing. In the case of the latter, the 
pink colouring-matter which characterizes ' balata ' was found to 
have separated as a thin layex at the bottom of the tubes. 

Artocmpus incisa contains a very viscous latex employed by 
the Brazilians as a bird-lime or as a substitute for glue. When 
"^diluted and centrifugalized it separates readily, giving a creamy 
white layer which dries to a resinous mass somewhat resembling 
gutta-percha. At the ordinary temperature this is quite hard and 
brittle, but if the temperature is raised slightly it becomes plastic, 
and at the temperature of boiling water it is soft and excessively 
sticky. The substance is soluble in carbon bi-sulphide, and 
nsoluble in alcohol and water. 

Ui'ostigma Oamelleira* yields a similar substance of a chocolate- 
brown colour. 

We thus see that the mere action of centrifugal force effects the 
separation of rubber; and from the failure of the processes 
usually employed, involving the use of chemical reagents, to 
bring about the clotting of the separated and washed rubber- 
particles, we must infer that no chemical change occurs in the 
rubber itself, and that the cause of coagulation must be looked for 
in the medium in which they are suspended. 

From our knowledge of the constitution of latex, it is evident 
that the proteids are the most likely substances to cause this 
when treated with acids, alkalies, excess of salt, &c,, and when 
boiled. 

Unfortunately few latices have as yet been examined for their 
proteid constituents, chiefly on account of the difficulty of 
obtaining them in their natural condition in European laboratories, 
owing to their coagulating and undergoing decomposition during 
the journey from the tropics.f The investigations so far made 
prove the presence of albumin, globulin, albumose, and peptone 
in several rubber-yielding latices.f In the clear solution left after 
separation of the rubber-particles the xanthoproteic reaction 
always showed the presence of proteid matters, but under the 
circumstances it was impossible to identify them. 

Now albumins are characterized by the coagulation of their 
solutions on heating, especially in the presence of dilute acids, 
and globulins by their ready precipitation with the salt-solution 
and their coagulation on heating. 

* Mart. Fl. Braa. 4. i. 98, Ficos doliarnm of Mart. Sys. Mat. Med. Bras., p. 88. 
f This doeB not apply to the latex of Mlmusopif globosa^ or JlancorHia *pfei4tm, 
both of which may be kept for months without undergoing any change, 
t J. R Green, Proc. Roy. Soc., 1880, p. 2«. 
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Thus when the latex of Hevea brcisilietisis< is held in the smoke 
of the burning urucuri nuts, the albumin it contains* is clotted by 
the action of heat in the presence of dilute acetic acid. 

The globulin of Manihot Gla^lovil latex coagulates on heating 
when the temperature rises to 74-76° C.f 

The acid latex of Gastilloa elastiai contains an acid albumin, 
which on neutralization forms a gelatinous precipitate. 

These coagula on foiming gather up the rubber-particles (and 
probably starch -grains also, in the caseof starch-containing latices) in 
the same way as the white-of -egg gathers up particles in suspension 
when clotted for the purpose of clearing jellies. We may even 
push the old analogy of blood and latex further, and compare the 
formation of a rubber-clot, in many cases, to the formation of a 
blood-clot, the rubber-particles being bound together by coagulated 
proteids in the same way as the blood-corpuscles are bound 
together by fibrin. In this case, however, we must remember 
that the rubber-particles, owing to their being sticky bodies 
unprotected by any external film, as e,g., the fat-particles of milk 
are, are capable of aggregating together of their own accord to 
form a solid mass. 

Rubber then, as now prepared, contains among other substances 
proteid matters. To these must be ascribed the well-known 
* fermentative change' which causes a considerable loss by con- 
verting the solid blocks of rubber into a foul -smelling spongy 
snbstance. In the Para rubber the creosote absorbed from the 
smoke of the burning nuts acts as an antiseptic and prevents 
this proteid decomposition.^ 

To test for the coagulated proteids is not an easy matter ; 
continned boiling with a concentrated solution of caustic potash 
will, however, extract small quantities of alkali-albumin. ' Balata ' 
gives good results most readily. On extraction with caustic 
potash a flocculent precipitate is obtained, which is readily 
soluble in dilute nitric acid, and is reprecipitated on the addition 
of alkalies. Boiling precipitates it either in acid or alkaline 
solutions, and it gives no precipitate with acetic acid and 
potassium ferro-cyanide. The proteid is thus identical with the 
albumose, described by Green, from the latex of Mimuaops 
globosa. 

R. H. BiFFBN. 
Botanical Laboratory, Cambridge. 
February, 1898. 



DCIVIL— KENDIE FIBRE. 

(Apocynum venetum^ Linn.) 

In November, 1896, a letter was received from the Foreign 
Office, forwarding a copy of a Report on the Nijni-Novgorod 
Exhibition of 1896, containing a reference to a fibre plant suc- 
cessfully used in the manufacture of Russian paper money. With 
the report a packet of the seed of the plant was received. 

* Faraday — we Le Caoutchouc et la gutta-percha. 

t J. B. Green, ibid. 

t Cf., the smoking of fish, &o., for preserving pnrposes. 
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The following particulars were furnished (Foreign Office 
BejHyrtSy 1896, Miscellaneoiis Series, No. 409, pp. 16-17) :— 

"Attention was especially drawn to a plant (Apocynum 
Sibericum) which grows wild in the Semiraychinsky district, 
near the River Amu Daria, and the Hi. The local name is 
" Kendir," or " Turka," and it is much employed by the natives, 
who use the fibre for their ropes and fishing nets. Its chief 
properties seem to be the very great strength of the fibre, and the 
feet that it grows without irrigation. Specimens have been 
shown at various Russian Exhibitions, but the Government only 
took serious steps to procure any large quantities in 1894, and in 
the following year it was used successfully in the manufacture of 
Russian paper money. 

" With the seed brought back in 1894, sowings were made in 
various parts of Russia, and these gave good results at Poltava, 
where the plants grew to a height of four feet in two years. In a 
wild state it reaches a height of six feet, growing best when on 
a hill-side near a river, sufficiently low to benefit by the spring 
floods. I enclose a small sample of seed, and some flax from the 
autumn crop ; that gathered in the spring is of a lighter shade.'* 

The seed sown at Kew germinated this summer and yielded 
four plants. From these it was possible to identify the species as 
Apocynum venetu^n^ L., of which A. sibiricam is a synonym. (See 
Journal Linneccn Society y xxvi., p. 98.) 

In the Flora of British India^ iii., p. 657, Apocynum venetum^ L., 
is described as an undershrub with lender cylindrical stems and 
branches. Leaves 2-3 ins. long by ^| in. broad, linear oblong or 
oblong lanceolate, entire or crenulate ; nerves very slender ; petiole 
very short. Flowers in small, erect, sub-corymbose cymes ; 
bracts subulate, ^ in. diam., purplish, puber ulcus. Fruit con- 
sisting of two long, slender follicles. The plant is distributed from 
Southern Europe to Asia Minor, through Siberia and Northern 
India to Mandshuria and Japan. 

The following account, with a plate, is given by Dr. J. E. T. 
Aitchison, CLE., in the Transactions of the Linnean Society^ 
2nd Ser. Bot. iii., p. 87, t. 37, on the Botany of the Afghan 
Delimitation Commission of 1884-85 : — 

Apocynum venetum, Linn, ; Baiss. FL Or. iv. p. 48 (plate 
xxxvii.). 

Badghig : 115, March 5, 1885. Native names : Dumb-i-roba, 
Kundar, Dumb-i-gosalla. Common in beds of streams and in 
marshy localities at Gulran, at an altitude of 2,000 feet. Stems 
about 4 ft. high, springing from a creeping rootstock, and termi- 
nating in a panicle of flowers. The annual stems remain attached 
to the rootstocks, but by the action of the wind they are soon 
reduced to their fibrous element, and this is found in bunches, 
having the appearance of artificial preparation. My attention was 
attracted to them by the seed-vessels still persistent on the battered 
branches. The fibre is a most excellent one, and the wonder is, 
as the plant seems to be common from Eastern Europe to China, 
that it has not heretofore been employed in manufactnres. The 
bark of the creeping rootstocks is employed in tanning the leather 
skins used as water bottles. 
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Roots of this plant were st'iit to Haharunpore, whence we 
received flowering specimens for the Herbarium at Kew. 

A more detailed accoant of the plant had previously been 
received from Dr. Aitchison. 

Dr. J. E. T. Aitchison to Royal Gardens, Kbw. 

Gulran, 8th March, 1883. 
Dear Sir Joseph Hooker, 

Since I wrote last to you only a couple of days ago, I have come 
across a find — an Asclepiad, a fibre plant that grows in marshy 
land, amongst loam with sweet water, about five feet high, annual 
shoots from a woody rootstock, and great creeping thick roots. 

I first of all noticed the shrub-like plant in good seed, and the 
seed flying about out of a pair of very long pods that belong to 
the Apocynaceae, the seeds with silky plumes. On examining the 
stems, bundles of several years' collected together, the bases were 
covered with a mass of what looked like tow (naturally exfoliated 
from the standing stems by rubbing against each other during a 
wind), very silky, and a good fibre. This natural tow, with the 
fruit and seeds, 1 have sent you by sample post. The natives of 
the surrounding parts, especially the Turkomans, say that ortlinary 
twine and rope is made from the fibre, but that a tribe of Turko- 
mans, called Kayak, east of Bokhara, who live at a place called 
Kalla, manufacture cloth from this fibre. The natives here call 
that cloth Katan. The plant is called Dumb-e-roba (tail of fox), 
or Dumb-e-G6salld (tail of calf), this name, no doubt, due to the 
fluffy seed. 

The bark of the rootstock is employed for tanning, or rather 
preparing, skins to hold water, and it is known as '' Gao-gosh '* 
(cow's ear). These skins become red in preparation and water- 
proof. 

A Russian traveller, Prejevalsky, mentions a cloth being made 
at Lobnor, in his travels, from an Asclepiad. 

As I think it is likely to turn out a good thing, I have sent to 
Saharunpore a large number of the roots, which were just showing 
eyes like potatos, and hope they may succeed. I have no doubt, 
if you have Prejevalsky's species, that you will be able to recognize 
my plant from the fruit. This is nearly 5 ins. long, and not 
thicker than J in. With the seeds, you will be able to raise some 
plants. The roots during winter are covered with water, and in 
summer [ should say are almost dry. It is in immense quantities 
in this vicinity, only in marshy ground. The natives call the 
cloth Katan, but this is the Persian name for linen and hemp 
fabrics indiscriminately. We would require to get the true Turki 
name. 

Forsyth, in his Yarkand report, mentions a cloth called " Luf ." 
I feel sure this is the same. Native information said it was pro- 
duced from a plant that had a fruit like the Liquorice. 

The annual shoots, growing in March and coming to perfection 
during the summer, would lead one to suppose it might do well 
in India. The fibre I have sent you is merely what I collected 
on the stalks, but, of course, if collected at the proper season, it 
would be of much better quality — ^as it is, it is very good, 

I am, &c., 
(Signed) J. E. T. AiTCHlSON. 
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DCXVm.— CAEOB TEEE. 

(Ceratonia Siliqua^ L.). 

The Carob or Algaroba tree is a native of Southern Europe. 
It is a leguminous plant, usually from 15 to 25 feet high, 
with few branches and dark green pinnate leaves composed of 
two or three pairs of leaflets of a leathery texture. The flowers 
are polygamous or dicecious (i.e,, either self -fertilising or unisexuaJ 
on different plants), arranged in small red racemes. The pods, 
kuowLi as Locust beans or St. John's Bread, are full of a sweet 
mucilaginous pulp, six to ten inches long, and contain numerous 
seeds. They are often eaten by the poorer people in the 
Levant, and serve as a useful food for cattle. The seeds are 
also said to be used in the preparation of mucilage. In Italy 
and Southern Spain the tree is cultivated in dry, stony localities, 
and yields valuable crops. The value of the carob pods exported 
from Cyprus has, in some years, reached £65,000. 

There are several cultivated varieties, and as the tree is usually 
dicecious it is necessary to engraft seedling plants in order to 
ensure large crops. " In the case of [fully grown] male trees 
each branch is usually grafted from a female tree, reserving 
one ungrafted male branch to ensure fertilisation ... if 
the tree is female, one branch must be grafted with a male 
branch for the same purpose." — (Haldune,) For cultivation in 
hot and dry districts, with stony soils, there is little doubt that the 
carob is a valuable tree, and deserves to be widely cultivated. 
It requires warmer conditions than the orange, />., a mean yearly 
temperature of, say, 66^ F. It is said to prefer a calcareous 
subsoil. It begins to bear at about eight years old. A 
single large tree may yield pods weighing in the aggregate about 
2 cwts. 

Carob trees are familiar objects in some parts of the Canary 
Islands, especially above Puerto Cruz, in Tenerife. There 
they are evidently seedlings, and produce only a scanty crop of 
pods. In the garden of Dr. Grabham, at Funchal, Madeira, there 
is a very handsome carob tree. The main stem has a circum- 
ference of 15 feet ; at about 8 feet from the base it divides into 
numerous wide-spreading branches, and covers a considerable 
area. As it is the only tree in the neighbourhood and produces a 
fair crop, it is probably self-fertilised. 

The carob tree was introduced to Jamaica in 1883, chiefly 
from seed gathered by the present Assistant-Director of Kev»r, 
from the Madeira tree above mentioned. The plants have grown 
well in the plains, but those that have hitherto flowered have 
produced male flowers only. Steps are now being taken to 
introduce grafted plants from Naples. 

An interesting report on the carob tree has lately been pre- 
sented to the Foreign Office by Mr. E. Neville -Rolf e, Her 
Majesty's Consul at Naples (F. 0. Miscellaneous Series, 1897, 
No. 431), This is reproduced below. It contains valuable hints 
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reepecting the propagation and caltnral treatment of the tree in 
Italy:— 

Report on the Cultivation of the Garob or Locust-bean Tree, 
In the course of last spring a well-known gentleman from South 
Africa made inquiries at this Consulate concerning the cultiva- 
tion of the carob or locust-bean tree and the possibilities of its 
introduction into the Cape Colony. The carob is a tree the fruit 
of which consists of a long pod, which not only forms excellent 
horse-food, but is very Jargely eaten by human beings, especially 
children, on account of its sweetness. The pods contain very 
hard beans, which are useful only for seed, as horses leave them 
in their mangers, and if by chance they swallow them, it is found 
that they do not digest them. The tree bears, moreover, thick 
dark ever-green foliage, which gives a cool and grateful shade. 
It grows in many places in the Mediterranean where nothing else 
will grow, notably on the arid hills of Malta, and it seems certain 
that in the endless varieties of soil and climate to be met with in 
the Cape Colony there must be many districts where it would 
grow freely. The successful result of such an experiment would 
be simply invaluable to the colony if merely as a supply for 
horse-food, for one of the greatest difficulties in travelling at the 
Cape is to feed one's horses, the price of forage in some districts 
being extremely high, and the supply often distressingly short. 
Forage, moreover, as it consists of oats with their straw, is not 
readily portable, but carobs enough for a pair of horses for a day 
can be carried in a small bag. The carob in Italy grows alongside 
the oranges and lemons, and there can be no reason why it should 
not grow with the magnificent orange trees of Wellington, and 
become as superior to the carob of Italy as the Cape orange tree 
is superior to its Italian prototype. In places like Graaf-Reinet, 
and Aliwal North, the success of the experiment seems absolutely 
certain, while, judging from the way the tree prospers on the dry 
stone of Malta, where it grows with apparently no soil to help it, 
there is good hope that it might take kindly to the " Kopjes" 
near Colesberg, the bush veldt of the Western coast, the lower 
slopes of the Drakenfelds, or among the trees of the Knysna 
forest. The writer being well acquainted with the Cape Colony, 
has had much pleasure in investigating the matter thoroughly, 
and, after lengthened consultation with practical arboriculturists, 
the following modus o/jerandi has been decided upon. First, a 
sufficient quantity of seed will be sent out to grow a number of 
seedlings in different parts of the colony. These seeds will 
produce carobasters, which will not have a fruit worthy of the 
name till they are grafted. The strongest seedlings may be 
grafted in their third year, but it is of no use to graft until the 
plant is strong and well grown, which may not be till it is five or 
even seven years old. 

A number of plants jn pots will be grafted here next spring, 
repotted in larger pots with plenty of clay, and when the grafts 
have taken well the trees will be packed, the clay well soaked in 
water, and it is confidently hoped that they will bear the journey 
satisfactorily. They will be sent from here in the month of 
February, and will probably travel uid England, which seems 
climatically preferable to the East Coast route, by Oerman steamer 
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to Dnrban via Zanzibar. If the coincidence of the Bteamers can 
be secnred, they may reach Cape Town within a month of their 
despatch from here, or even less, but if not, we have no doubt 
that the steamship company will see that the roots are kept 
carefully wetted while the trees are in bond at the port of origin. 
It is with the object of keeping the roots wet that they are now 
being repotted in stiff clay, a soil which is in itself favourable to 
the growth of the tree. 

Having thus given a general sketch of the scheme, it is 
necessary for its success to enter into minute detail as to the 
method to be employed in the cultivation of the trees. We will 
first take the plants to be exported two years hence, because 
these are ultimately the most important part of the subject. 
If they should succeed, the acclimatisation of the tree at the Gape 
is assured ; if they fail, the seedlings will be comparatively value- 
less for want of grafts. It ib the fixed opinion of people here 
who have studied the subject closely that there would be no 
chance of grafte sent out arriving in a condition to be of any 
value whatever, so that it becomes absolutely necessary to send 
out the plants themselves ; besides, when the plants at the Cape 
were ready to be grafted, our grafts would be out of season 
here. We have already secured some excellent plants, from each 
of which a large number of grafts should be available. It does 
not seem possible to secure plants already grafted, for the reason 
that they are not usually grafted in pots, the operation being 
performed after they are planted out and have got a good hold on 
the soil which is to be their permanent home. We cannot graft 
these plants till May, 1898, nor can we be sure of the success of 
the operation till May, 1899, when the plants will be sent out. 
The carob is a tree which cannot be transplanted on account of 
its tap-root, so that once planted it must remain where it is ; it is 
therefore very essential to plant it in the right place to begin with. 
In the case of our plants it will be necessary to top them and to 
cut off every leaf in order that the sap may not be exhausted by 
the foliage when it begins to rise. We shall consequently export 
mere skeletons to the colony ; and here again we have another 
difficulty to contend with, namely, the change of season. The 
plants will leave here at the end of our winter, and will arrive at 
Cape Town at the beginning of the South African winter. They 
will thus have a great strain put upon their nature, and great care 
will have to be taken of them to enable them to overcome it. This 
care they will certainly have at the hands of the managers of the 
Botanical Gardens in the colony, so that this is one of the least of 
our anxieties. The details in this report would therefore be un- 
necessary but for the fact that as the experiment will be tried 
on an important scale, and many of the plants will fall under the 
care of less capable hands, it is advisable to give very clear 
instructions. On arrival at their destination the plants must be 
carefully potted in garden mould, to which a little old farmyard 
manure should be added, and the pots must be moved from time 
to time to prevent the plants striking a tap-root through the hole 
at the bottom of the pot into the soil, in which case they will 
certainly perish. They will not require very much water, in fact 
the climate of South Africa so much resembles that of Naples that 
were it not for the clay which we must send with them the plants 
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scarcely require water at all in the Cape winter. If, however, this 
clay getB hsurdened it may kill the rootlets which by that time will 
have spread into it, and give the tree a worse chance, so that the 
clay must be kept moist. It may be desired to plant the trees out 
at once, but this should not be done in windy weather, and on the 
whole it will be safer to pot them, at all events for a few months 
till they can recover from their journey. 

With regard to the seedlings, they should be sown in pots with 
proper drainage, and in garden mould, with a slight sprinkling of 
old, short, &rmyard manure. The greatest care must be taken to 
move the pots often enough to prevent a tap-root being struck 
through the pot into the ground beneath. Experiments may 
safely be made by sowing seeds in the spots where they are 
intended to remain, and grafting them when the plants come to 
maturity, but this should be done in enclosed gardens or places 
where the plants can be guaranteed from being choked by weeds, 
nibbled by sheep or game, or otherwise harassed in their early 
years. The carob grows freely in dry soils, but, economically 
speaking, it has been found preferable to raise them in pots. The 
seeds will be sent out in the pods, as this has proved to be the 
best method for their preservation. It is desirable to remove the 
beans from the pods, and soak the beans for four days before 
sowing them ; the seed thus gets softened, and germinates more 
rapidly. At Naples the seeds are sown in February and March, 
but they are apt to sprout very unequally. The majority grow 
freely and well, but some come up as late as October, and then 
generally develop weak plants. The strongest seedlings may be 
potted at the end of the first year, or even as early as November ; 
the weaker ones at the close of the second. They must be kept 
in pots till they are finally planted, as they will not bear trans- 
planting, and windy weather should be avoided for these operations. 
The experiments conducted here show that it takes a minimum 
of four years and a maximum of seven to produce a plant. 
A strong plant may be planted out in safety in five years, but 
much depends on the skilful care of the seedlings in the nursery. 
Each plant brought to maturity in this country is calculated to 
cost 8d., and it has been found by experiments that it is cheaper 
in the long run to grow the plants in the nursery than to sow them 
in the open ground. They are not particular as to soil, and grow 
freely in clay, if not too wet, in sandy soils, and in the clefts of 
rocks, where, of course, holes of about a cubic yard must be dug 
for them and filled up with soil, drainage being provided in the 
ordinary way. It is usually necessary to build a rampart of stones 
in the shape of a crescent on the lower side of the hole to prevent 
the soil from being washed away. On '' Kopjes *' and hill sides 
the trees must be planted on such spots as offer a position, unless 
the hill has soil enough to be terraced, but on open arable land 
they should be planted in rows from 12 to 15 yairds apart. The 
intervening ground can be used for garden crops, but these must 
not be grown within four feet of the young trees, although the 
ground round the trees may advantageously be dug over when the 
rest is prepared for cropping. Exhausting crops, such as com and 
mealies, must not be grown, but cabbages and garden produce 
generally will do no hi^m. 

It is better to let the plants obtain a strong growth before 
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attempting to graft them, the third year being about as early as 
it is prudent to do it. If a plant is very full of leaf it is desirable 
to leave it alone and not to graft it at all, for a reason which will 
appear below, and also because being leafy it may be taken to be 
a good variety. The season for grafting here is from the middle 
of May to the end of June, the grafter being careful to see that the 
bark opens easily. The best plan is to graft on the boughs and 
not on the stem, leaving the smaller boughs to utilise the winter 
deposit of sap, which may otherwise prove injurious to the grafts. 
These boughs can be cut off in the following year. The carob 
can also be satisfactorily budded, or grafted by sawing off the 
trunk and" cleaving it. In windy situations it will be necessary 
to bind canes to the grafted boughs to stiffen them, and to prevent 
the grafts from moving. The best two varieties of carob are both 
called here the " Honey bag " : one bears a long narrow pod, the 
other a short wide one. 

The object of leaving a fair sprinkling (say 25 per cent.) of 
ungrafted trees in a grove is the following. The grafted tree pro- 
duces almost exclusively female flowers, the ungrafted tree males. 
Unless these flowers are in due proportion there can be no crop ; 
and in fact this was the primary cause of the failure of a carob 
grove in Sicily, a cause which was discovered and remedied by 
Professor Bianca. In planting these trees on ordinary arable land 
great inequality will often be found in the plants, which arises 
from the fact that the carob cannot support water. Hence, where 
water accumulates in the subsoil the tree will not grow, whereas, 
where the water drains away, it will grow freely, and for this 
reason a hill side is the best situation for a grove. 

Some years ago the Italian Alpine Club agreed that it would 
be greatly to the advantage of South Italy, and would add 
materially to the attractions of the mountain scenery, if the 
Apennines, which are now for the most part quite bare, could be 
made to grow trees such as there is every reason to believe that 
they did in more ancient times. They determined to consult 
Signer Savastano, the professor of arboriculture in the school of 
agriculture at Portici, near Naples, who gave it as his opinion that 
the mountains where the lentisk and the myrtle grow freely 
enough could be utilised to produce the more remunerative carob. 
To the obvious advantage of reafforesting the mountains, and thus 
adding to the rainfall, would be added the production of a valuable 
crop where nothing saleable had grown before. 

The great carob-growing districts of South Italy are in the Bari 
region, on the Adriatic coast, and quantities are exported annually 
to Russia and Central Europe from Brindisi and the other ports 
along the coast. Though the tree may be seen in almost any 
garden here, and is not uncommonly found on the mountains, the 
only person who has made a hobby of its cultivation is the Prince 
of Belmonte, who has large properties in the province of Salerno, 
not far from the ruins of Paestum. Besides planting several trees 
in his shrubbery, the Prince has a long avenue of them leading 
up to his house, which is particularly interesting, and is, we 
believe, the only avenue of its kind. The trees are planted 
7 metres apart, and the largest of them has a trunk of 85 centi- 
metres (about 2 feet 9 inches) in circumference. This tree is 
18 years old, and its top is from 6 to 7 metres in diameter, and 



Digitized by 



Google 



189 

4 or 5 in height. In common with the other trees of the avenue, 
the fruit is of the best description, and each tree may be taken to 
yield annually 50 kilos, or say 120 lbs. of fruit, worth here about 
6 shillings. This may be spoken of as the ornamental part of the 
work, while the plantations of Licosa and Tresina are more on 
the scale of a commercial enterprise. They are both germane to 
OUT present purpose, as they show in what different circumstances 
the carob will grow and flourish. The Licosa grove is in a plain 
by the seaside, and the difference of the trees is very remarkable, 
some of them growing with great vigour, others not flourishing at 
all. The reason of this must be the existence of land-springs 
beneath the surface with which the we?iker trees come into 
contact, and by which their growth is checked. There is no other 
apparent reason, and as the grove consists of about 1,500 trees 
there is scope for observation. The site is very much exposed to 
the wind, and in the first attempts at forming the grove as many 
as 70 per cent, of the plants were lost. There were other 
causes too which led up to this heavy loss. First, the whole 
thing being an experiment, they did not know at what period 
and in what way it was best to graft the trees, and also the 
grafters had not anything like the skill which they have since 
acquired. 

The grove at Tresina is planted in altogether different con- 
ditions. Here we have a hilly country fully 1,000 feet above 
the sea, and here the outside loss of plants has been 20 per cent., 
which is not more than occurs in the planting of ordinary forest 
trees. The plantation consisted originally of 7,000 trees, but has 
been largely increased year by year, and the Prince expresses 
every confidence that in a few years' time he will clothe the 
barren slopes with a mantle of luxuriant green. Professor 
Savastano asks very pertinently why, if these results can be 
obtained at Tresina, they should not be obtained elsewhere, and 
thousands of barren acres of Italian mountains be made useful 
and productive. And, in fact, since he wrote upon the matter, 
the spread of this cultivation has been steady and continuous. 
We have shown pretty plainly that Prince Belmonte has attained 
success only by patient experiments extending over a considerable 
number of years. Commercially speaking he is abundantly 
satisfied with the results obtained, but he does not relax his 
efforts. He rears some 8,000 seedlings every year, and has a 
skilled staff to conduct all the necessar^' operations, with the 
result that he grows a valuable crop on ground which before was 
absolutely unproductive ; and if the landed proprietors of South 
Africa profit by his experience, and are equally persevering, and 
the tree, as is anticipated, proceeds to grow like a weed, its intro- 
duction should form a mine of wealth to our industrious colonists. 
There is one important advantage that the carob has over other 
beans, namely, that it does not require threshing. In feeding 
horses it is usual to break the pod into two or three pieces and to 
put it in the nosebag or manger mixed with bran. 

E. Neville-Rolpe, 



Digitized by 



Google 



190 



DCXIX.— SHINIA IN CYPRUS— (continued). 

(Pistacia Lenttscus.) 

The use of the leaves of Pistacia Lentiscus as a substitute for 
Sumach was noticed in the Kew Bxilleiin (1897, pp. 421-422). 
It has since been chemically studied at the Clothworkers' 
Research Laboratory, Leeds, by Messrs. Perkin and P. J. Wood. 
The following results are taken from the Trafisactions of ilw 
Chemical Society for 1898 (pp. 374-379) :— 

^* During the investigation of Sicilian sumach, the attention of 
one of us was directed to the excessive adulteration that the com- 
mercial article is frequently subjected to, much care on this 
account being necessary to ensure that the material then examined 
was a pure sample of the leaves of the Rhus Coriaria, It was 
interesting, however, to examine also authentic samples of the 
adulterants, could these be procured. Owing, apparently to the 
desire of the Sicilians to keep the nature of these adulterants 
secret, attempts to procure them were at first a failure, although 
application to Sicily was made for us by large and well-known 
merchants in this country. Ultimately, we were fortunate in 
obtaining the aid of Mr. P. Gennadius, the Director of Agriculture 
of Cyprus, who readily supplied us with the required materials, 
for which our best thanks are due. 

"Owing to the excessive adulteration of sumach, the quantity 
exported from Palermo has continually decreased (Kew Bulletin^ 
1895, p. 294), and this has been discussed in the Eco dei Campi 
e dei Boschi (Rome, February 16, 1897, p. 99) and Bulletin de la 
Societe nationale d^ Acclimation (Paris, May, 1896). The adultera- 
tion consists in grinding with the sumach the leaves of other 
plants, principally those of Pista^a Lenttscus^ Ficus Garica^ AiU 
anthus glandutosa^ Tamarix africxina^ and probably also Arcto- 
staphylos Vva ursi^ and such a mixture, when ground, does not 
differ in appearance from ground sumach itself. With the aid 
of the microscope, however, it has lately been found possible to 
detect this adulteration to some extent, for, of the above plants, 
the leaves of the B. Coriaria (sumach) alone are covered with 
minute, hair-like threads. The difficulty could be readily over- 
come by importing sumach in the underground leaf form only ; 
any foreign admixture would then be at once visible. It 
is worthy of remark that Cyprus exports annually much 
unadulterated sumach in leaves. 

" Pistacia Lentiscus is a small tree about 20 feet high with 
evergreen leaves, which grows abundantly in most parts of 
Cyprus, where it is called *shinia.' For some time the leaves 
were exported to England by the Cyprus Company, but now are 
hardly known in this country, although a considerable quantity 
is consumed at Lyons, in France, as an assistant dyeing material 
for silk stuffs. About 10,00<) tons are exported from Tunis to 
Sicily annually at a price of 2s. per 100 kilos., and are re- 
exported from there (as sumach ?) at 3.s, 7rf. to Ss. Id, for the same 
quantity. 
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•* For the sample examined, we are indebted to the kindnesB of 
Mr. P. Qennadins, the Director of Agriealture of Cyprus. Prom 
one thousand grams of the ground leaves the yield of colouring 
matter was 1*5 grams, or 0*15 per cent. This was obtained as 
a lustrous mass of yellow needles, soluble in strong potassium 
hydroxide solution with a yellow coloration, which, on dilution, 
changed to a deep green. 

"Prom the colouring matter, by fusion with alkali, two 
products were obtained, melting respectively at 210° and 238° — 
240^. The former was found to be phloroghicinol, and the latter, 
which gave a blue-black coloration with ferric chloride, was 
evidently gallic ndd. 

" The colouring matter of the leaves of Pistacfa Lentiscua is, 
therefore, indentical with myrtcetin, which has been previously 
shown to exist in Rhus Goriaria, or Sicilian sumach, R, Ootinus^ 
and Myrica Nagi, 

"Judging from the fact that an aqueous extract of shinia 
leaves dyes calico mordanted with iron a blue-black shade, it 
appeared probable that the tannin which they contain was 
ordinary gallotannin. The deep, red-brown coloration produced 
on boiling an extract of the leaves with dilute sulphuric acid was, 
however, a property usually indicative of a catechol, rather than 
a gallotannin ; moreover, some qualitative tests which Professor 
Procter kindly carried out for us also hardly corroborated this 
view. 

" It seems that the leaves of Pislacia Lentiscus contain gallo- 
tannic acid and a neiv tannin or tannin glucoside, 

** Tanning Properties. — According to Sir Thomas Wardle 
(private communication), the shinia leaves contain 11*29 per cent, 
of tannin. Under the direction of Professor Procter, a sample of 
the material employed in the above investigation was analysed by 
the International Conference method. 

" Tannin matter 11*3 per cent. 

" Soluble non-tannins 22*3 „ 

" Insoluble at 60° F 58-3 „ 

"Water 8*1 „ 

" 100-0 

" A good, plump leather is obtained from this material, but of 
a faintly reddish tint, the result being intermediate in character 
between those which are given by oak bark and sumach. 
Although evidently a useful tanning agent for dressing leather, 
it cannot be employed as a substitute for sumach, when a very 
light coloured leather is required, but in other respects it has very 
similar properties. 

" Experiments on the utility of shinia leaves as an assistant for 
the fixation of basic colouring matters upon cotton fabrics 
indicated, as was to be expected, that they have only half the 
strength of sumach. When twice the quantity was used, good 
results were obtained, although the paler shades had a greener 
and duller character; it seemed, therefore, that shinia leaves 
would be best employed for the production of the darker tints." 
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DCXX.— NEW ORCHIDS.— DECADES 21 and 22. 

201. Pleurothallis c^AggregSLtm) rufa, Bol/e; ad P. vittaUm, 
Lindl., accedit, recedit foliis angustioribue, floribns subfaecicu- 
latis et multo minoribus. 

Gaules snbteretes, .3-^ poll, longi, obtuse angulati. Folia 
lineari-oblonga, sabobtusa, fiubcanaliculatay crassa, 3^-4 poll.longa, 
6-8 lin. lata. Fhres subfasciculati v. in racemum breYiBsimam 
dispoBiti, carnosi. Bractece spathaceae, truncatae, parvse, glaucae, 
i lin. longsB. Sepalum posticum oblongum, snbobtusnm, 2 lin. 
fongum; lateralia elliptico-oblonga, obtusa v. apiculata, supra 
medium connata, 2 lin. longa. Petfila oblongo-laneeolata, 
Bubobtnsa, obscure crenulata, 1 lin. longa. LabeUum subtrilobum, 
elliptico - oblongum, obtusum, crenulato-undulatum, canalicu- 
latum, 1 lin. longum, medio bicarinatum, lobis lateralibus parvis 
obtusis. Golumna 1 lin. longa, apice late alata. 

Mexico. 

Flowered in Messrs. Seeger and Tropp's Nursery, East Dulwich, 
in June, 1890. Flowers dull brownish red with a brown lip. 

202. Platyclinis rufa, Rolfe ; ad P. uncatamy Rolf e, accedit, 
recedit racemis brevioribus et floribns rufo-brunneis. 

Pseudohulhi csespitosi, ovoideo-oblongi,monophylli, 61in. lon^. 
Folia linearia, acuta, 9-10 poll, longa, 4-5 lin. lata, basi attenuata. 
Scapi graciles, 6-7 poll, longi. Racemi distichi, 1-li poll, longi, 
multiflori. Bractece lanceolato-oblongsB, subacutse, 2 lin. longas, 
marginibus involutis. PedicelU vix 1 lin. longi. SepdUt ovata, 
acuminata, concava, carinata, 1| lin. longa. Petala oblonga, 
acuminata, concava, 1| lin. longa. LabeUum trilobum, 1^ lin. 
longum, IJ lin. latum, basi subsaccatum, lobis lateralibus latis 
obtusissimis utrinque angulati^, intermedio triangular!- ovato 
Bubobtuso, disco inter lobos laterales bicalloso, callis latis trans- 
versis obtusis. Golumna gracilis,, incurva, 1 lin. longa, infra 
medium utrinque bidenticulata, rostello oblongo. 

Tropical Asia. 

Flowered in the Royal Botanic Gardens, 61a8nevin,in February, 
1894. Flowers reddish-brown, a colour very unusual in the 
genus. 

203. Dendrobium (§Pedilonuin^ oymbiforme, Rolfe ; ad D. hama- 
tam^ Rolfe, accedit, recedit multo minore, et labello late flabellato- 
dilatato. 

P^etidobulbi erecti, teretes, subgraciles, ^1 ped. longi. Folia 
oblongo-lanceolata, acuta, 2-2^ poll, longa, 6-7 lin. lata. Racemi 
axillares, biflori, 4 lin. longi, basi breviter tubuloso-vaginati. 
Bracteoi ovato-oblongse, obtusa;, 1 lin. longsB. PedicelU 7-8 lin. 
longi. Sepalum posticum ovato-oblongum, subobtusun), 6 lin. 
longum, 3^4 lin. latum ; lateralia triangulari-ovata, subobtusa, 
5 lin. lata, basi in mentum calcaratum incurvum obtusum extenta. 
Petala obovato-oblonga, obtusa, circiter 7 lin. longa, 4 lin. lata. 
LabeUum unguiculatum ; unguis 4 lin. longus ; limbus flabellato- 
dilatatus, truncatus, 6 lin. longus, explanatus 11 lin. latus. 
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lateribiis erectus, medio gibbosas, supra medium constrictus, apice 
recurvus crenulato-undulataB ; callus cymbiformis ad ungnem 
situs, 3 lin. longus. Columna brevis et lata, 2 lin. longa ; stigma 
valde concavum. Mentum 8 lin. longum. 

Sumatra. 

A remarkable species which flowered in the collection of 
Mr. L. Kienast, of Horgen, near Zurich, in April 1896. Flowers 
straw-yellow, a little whiter on the petals, with about five purple 
stripes on each of the sepals and petals, and a number of similar 
lines at the apex of the lip. 

204. Dendrobium hirtolum, Rolfe; ad D. stupoaum^ Lindl., 
accedit, recedit labello subintegro, racemo breviore, pedicello 
longiore et floris colore. 

Gauiss elongati, teretes, paullo incrassati, 9-13 poll, longi. 
Folia oblonga v. lineari-oblonga, subobtusa, 1^-2^ poll, longa, 
2-6 lin. lata. Racemi laterales, breves, 3-4-flori. Brcictew ovatae, 
acutae, concavae, 2-2^ lin. longse. Pedicelli 8-10 lin. longse. 
Sepalum posticum lineari-oblongum, apiculatum, 6 lin. longum ; 
lateralia lineari-oblonga, subfalcata, subacuta, 6 lin. longa. Petakt 
anguste ovato-oblonga, subobtusa, vix 6 lin. longa. Lahellum 
snbintegrum v. obscure trilobum, ovatum, obtusnm, 5 lin. 
longum, basi cuneatum, disco omnino villoso. Columna 
lata, 1 lin. longa. Mentum oblongnm, latum, obtnsum, 2 lin. 
longum. 

Burma ? 

Flowered in the collection of H. Grose-Smith, Esq., The Priory, 
Ryde, I. of Wight, in March, 1898. Flowers bright yellow, with 
a nnmber of red-brown streaks on the sides of the lip. The 
native country is not known with certainty, but it is reported to 
have been introduced with Dendrobium Infundilmhuny which is 
only found in Burma. 

205. Bulbophyllum spectabile, Rolfe ; ad B. striatum, Rchb. f ., 
accedit, recedit floribus triple majoribus et solitariis. 

Rhizoma repens. Pseudohulbi ovoidei, nitidi, ^-1 poll, longi, 
4^9 lin. lati, monophylli. Folia elliptica, obtusa, coriacea, 
subsessilia, 1^2\ poll, longa, 7-12 lin. lata. Scapi breves, 2\ poll, 
longi, uniflori. Bractece laxe tubuloso-spathacese, oblique 
truncatae, 4 lin. longsB. Sepalum posticum ovatum, obtusum 
concavum, 1 poll, longum, 6 lin. latum ; lateralia similia, majora, 
circiter 1 poll, longa, 8 lin. lata. Petala ovato-oblonga, subobtusa, 
recurva, 9 lin. longa, 4^ lin. lata. Lahellum stipitatum, recurvum, 
camosum, 7 lin. longum, 8 lin. latum, lobis lateralibus mem- 
branaceis rotundatis serrulatis, intermedio triangulari-oblongo 
subobtuso, apice lateraliter compresso, margine reflexo crenulato, 
disco obtuse bicarinato medio subconcavo. Columna brevissima, 
edentata, 2 lin. longa, pede 10 lin. longo. 

Assam. 

Flowered in the Royal Botanic Garden, Glasnevin, in May, 
1896. Flowers pale green, closely spotted with deep brown, the 
spots being arranged in numerous lines. 

378 B 
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206. Eria (§Hyineneria) latibraoteata, Rolfe ; ad E. hraete^centem, 
liindl., accedit, recodit bracteis multo latioribuH et floribns 
majoribus. 

Pseudohulbi ovoidei, l-l^ poll, longi, apice triphylli. Folia 
lanceolata v. oblongo-lanceolata, acnta, 2^-4^ poll, longa, 8-11 lin. 
lata. Racemi 3 poll, longi, puberuli, circa 7-flori. Bractece late 
elliptico-ovatse, snbacutsB, concavae, 6-8 lin. longse, 3^6 lin. latae. 
PedicelU 4-6 lin. longi. Sepalum posticum oTatnm, obtuBam, 
concavnm, 5 lin. longum, 3 lin. latum ; lateralia late triangnlari- 
ovata, subobtusa, leviter carinata, 5^ lin. longa, 5 lin. lata. Petala 
elliptica, subacuta, 5 lin. longa, i\ lin. lata. Lahelhim trilobam, 
5^ lin. longnm, 5 lin. latum, lobiB lateralibus Bemioblongis apice 
rotundatiB, intermedio transverBe oblongo obtusisBimo v. repando, 
disco medio bilamellato nervo mediano leviter carinato. Columnn 
clavata, 3 lin. longa. Mentum amplnm, obtuBnm, 4 lin. longnm. 

Borneo. 

Introduced by Messrs. F. Sander & Co., with whom it flowered 
in July, 1895. Flowers pale whitish yellow, the petals veined 
with pale pink, and the side lobes of the lip maroon at the apex ; 
bracts greenish yellow. 

207. CoBlogyne pulchella, Rolfe; ad. C longij^edem^ Lindl. 
accedit, recedit labelli apice obcordato-bilobo, carinis crenulatis, 
et floris colore. 

Rhizoma validum. Pseudohulhi ovoideo-oblongi, vetusti circa 
T-costati, 2^ poll, longi, 1 poll, lati, diphylli. Folia breviter 
petiolata, oblongo-lanceolata, acuta, subcoriacea, 5-5^ poll, longa, 
1 poll. lata. Scapi terminales, 5-6 poll, longi, graciles, i)roliferi, 
sub racemis squamis distichis arete vaginati. Brrtcf^a* ovntse, 
acut«B, cucullatae, 5-6 lin. longse, decidual. PedicelU 6-7 lin. 
longi. Sepala ovato-oblonga, acuta, 6 lin. longa. Petala linearia, 
subacuta, 6 lin. longa. Lahellum trilobum, 6 lin. longnm, lobiB 
lateralibus erectis semiovatis obtusis, intermedio late obcordato- 
bilobo undulato crenulato, disco tricarinato, carinis crenulatis 
intermedio brevioribus. Cohtmna clavata, 3 lin. longa. 

Tropical Asia. 

Introduced by Mr. J. W. Moore, Eldon Place Nursery, Bradford, 
with whom it flowered in March last. Flowers pure white, with 
the exception of a large sienna-brown blotch on the disc of the 
lip, which becomes darker on the keels, and a smaller blotch at 
the extreme base of the lij). The flowers of G, longipes, Lindl., 
its nearest ally, are yellow. 

208. Epidendniin (§Osmophytum) or£^nense, Rolfe; ad E.cala- 
marium, Lindl., accedit, recedit planta duplo breviore, et foliis 
multo brevioribus. 

Planta 2-2^ poll. alta. Psexidohulbi erecti, oblongi, monophylii 
(an semper ?), 1-1| poll, longi. Folia elliptico-oblonga, obtusa, 
I poll, longa, \ poll. lata. Racemi breves, erecti, pauciflori, 
1-1 poll, longi. B^^acteo' L'inceolato-oblongae, acutae, 1^ lin. longse. 
PedicelU 4 lin. longi. Sepala oblongo-lanceolata, acuta, 4^-5 lin. 
longa, 1^-2 lin. lata. Petala lanceolata, acuta, 4^ poll, longa, 
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1^1^ lin. latA. Labelluni siiperuin, 4 liu/lougum, 2^ lin. latum ; 
nngais colnmnse adnatns ; limbiiB ovatus breviter acuminato- 
apiculatns, subconcaynB, callo subcaruoso, late oblongo. Columna 
brevis, 3 lin. longa. 

Brazil : Organ Mountains. 

Introduced, among Sophronitis grandifloray Lindl., by Messrs. 
P. Sander & Co., with whom it flowered in July, 1891. Sepals 
and petals dull yellow, the former much marbled and streaked 
with purple-brown at the back ; lip whitish with nine short dark 
purple radiating lines round the crest. 

209. Lycaste dyeriana, Sander; ad L. LocusUiniy Rchb. f., 
accedit, recedit habitu pendulo et foliis glaucis. 

Paeudobidbi orbiculares, subcompressi, IJ poll, diam., diphylli. 
Folia pendula, lanceolata, acuminata, glauca, 6-8 poll, longa, 
9-12 lin. lata. Scapi suberecti, uniflori, 4-5 poll, longi. Brnctew 
spathaceaB, late elliptico-oblongse, apiculatse, glaucie, 9-10 lin. 
longse. Sepalum posticum lanceolato-oblongum, subacutum, 
1| poll, longum, 7 lin. latum : lateralia oblonga, acuta, obscure 
carinata, 1| poll, longa. 8-9 lin. lata. PetaJa oblongo-lanceolata, 
acuta, 1} poll, longa, 4-5 lin. lata. Labellum trilobum, circiter 
1 poll, longum, 7 lin. latum, lobis lateralibus parfis erectis v. 
subincurvis obtusis, intermedio elliptico-oblongo obtuso convexo 
margine denticulate, disco canaliculate, callo spathulato marginibus 
tantum incrassatis apice obscure tridentato. Columna clavata, 
incurva, 8 lin. longa, alis anriculatis. Mentiim conicum, obtusum, 
4 lin. longum. 

Peru. 

Exhibited under the above name by Messrs. F. Sander & Co., at 
a meeting of the Royal Horticultural Society, on July 9th, 1895. 
Flowers green, with the exception of the column, which is white* 
with a yellow stain at the base. 

210. Chondrorhyncha albicans, Rolfe ; ad C. lendyanamy Uchb. 
f., accedit, recedit floribus multo minoribus. 

Folia casspitosa, breviter petiolata, lanceolato-oblonga, acuta, 
3-4 poll, longa, 7-9 lin. lata. Scapi breves, 2 poll, longi, uniflori. 
Bractece ovatas, acutae, 2 lin. longae. Sepalum posticum oblongum, 
acutum, 5 lin. longum, apice cucullatum, concavum ; lateralia 
falcato-oblonga, condaplicata, 7-8 lin. longa, apice incurva, acuta. 
PetaJa oblonga, obtusa, 5 lin. longa. Lahellum late suborbiculari- 
ellipticum, obtusum, subundulatum, 9 lin. longum, 8 lin. latum, 
callo lato bilobo obtuso camoso. Columna clavata, 4 lin. longa. 

Costa Rica. 

Flowered in the collection of the Hon. Walter Rothschild, 
Tring Park, in June, 1890. Flowers white with a faint tinge 
of green in places. 

211. Sievkingia reichenbachiana, Rolfe; ad S. Jimbriatamy 
Rchb. f., accedit, recedit labello fimbriato, petalis omnibus 
profunde fimbriatis. 

Pseudohulhi ovoidei, vaginis scariosis amplis acutis vestiti, 
9-14 lin. longi, monophylli. Folia petiolata, elliptico-lanceolata, 
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acuta, plicata, 4-5 poll, longa ; petioli |~li poll, longi. Smpm 
pendulufl, 2-2^ poll, longas, vaginis ovatis acutis vestitus, 
4-5-floru8. Brcictew ovatae, acutae, nervosae, 4 lin. longa3. Pedicelli 
10-13 lin. longi, nt rachis bracteaeque, minntissime nigro- 
verrucosi. Sepala ovata, Integra, acnta v. acuminata, concava, 
7-8 lin. longa. Petalu oblonga, alte fimbriata, 7^ lin. longa. 
Lahellum supernm, trilobum, fimbriatum, 6-7 lin. longum, lobis 
lateralibus falcato-divaricatis semiovatis, intermedio ovato- 
oblongo, disco apice bifurcato-appendiculato in sinu retrorse 
5-dentato. Columna clavata, 6 lin. longa, poUinario hamato- 
appendiculato. — Gorgoglossum reic?i&nbarhianum,'Lehia. in Gard. 
Chron., 1897, xxi, p. 346, in nota, 

Ecuador : Western Andes, 1000 to 2000 ft. Lehmann. 

This flowered in the collection of Sir Trevor Lawrence in 1896. 
Sepals pale yellow, and the deeply -fringed petals and lip deep 
>ellow, with many red-purple spot« at the base of the latter. 

212. Stanhopea impressa, Kolfe ; ad S. inodoram, Lindl., aece<lit, 
recedit bypochilio subtus prope apicem impresso. 

Pseudnhidhi conico-ovoidei, 2^3 poll, longi. Folia petiolata, 
eliiptico-oblbnga, breviter abrupteque acuminata, |-llpoll. longa ; 
petioli 2^--3 poll, longi. Scajii penduli, circa 6 poll, longi, 4-flori. 



Bractecp ovato-oblongae, subacutaj, involuta% l?-2i- poll, longae. 
- ^-2| poll, longi. Sepahnn posticum elliptico-oblongum, 
apiculatum, z\ poll, longum ; lateralia oblique semiovato-oblonga, 



apiculata, 2 j poll, longa. Petila elliptico-oblonga, apiculata, 2 poll, 
longa. ^Lahellum trilobum, 2 poll, longum; hypochilio late 
oblongo subtus prope apicem impresso lateribus biearinatis 
angulis ante basin rotundatis v. obscuris ore obovato-oblongo, 
canali clauso, mesochilii comubus incurvis oblongo-lanceolatis 
acutis, epichilio late suborbiculari apiculato. Columna 1| poll, 
longa, ad medium late alata, alis late triangularibus subobtusis. 

Western Andes of S. America. 

Flowered in the collection of the Hon. Walter Rothschild, in 
June, 1896. Flowers fragrant, light buff yellow with a few traces 
of purple spotting on the sepals and petals, and the l)a8e of the 
lip orange-yellow. 

213. Maxillaria elegantula, Rolfe; ad M. grandifloram^ Lindl., 
accedit, recedit floribus coloratis maculatis, labello apice trilobo 
lobo intermedio crasse camoso subrecurvo. 

Folia oblongO'lanceolata, acuta, 11 poll, longa, 20 lin. lata, basi 
angustata, conduplicata. Scapi 8 poll, longi, vaginis spathaceo- 
lanceolatis acutis carinatis laxis subimbricatis vestiti. Bractea 
spathaceo-lanceolata, acuta, carinata, 1^ poll, longa. St'^nila 
L^-l| poll, longa, posticum lanceolato-oblongum, acutum, leviter 
carinatum, lateralia triangulari-oblonga, acuta, subfalcata. Petala 
triangulari-oblonga, acuta, subfalcata, 1^-1^ poll, longa. Lahellum 
obovato-oblongum, 10-12 lin. longum, apice trilobum, lobis later- 
alibus leviter crenulatis, intermedio crasse camoso subrecurvo, 
disco copiose farinaceo medio callo transverso obtusissimo 
instructo. Columna crassa, 6 lin. longa. Mentnm late conicum, 
7 lin. longum. 
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Peru or Ecuador. 

lutroduced by Messrti. F. Sander & Co., and flowered in their 
eBtablishment in October last. Sepals nearly white at the base, 
brown-purple towards the apex, and spotted with dark purple- 
brown ; lip yellow, margined with purple at the base. 

214. Maxillaria diohroma, RoJfe, ad if. venmtamy Lindl., 
accedit, recedit fioribus multo minoribus. 

Folia oblongo-lanceolata, acuta^ 11-12 poll, longa, 20 lin. lata, 
basi angustata, eonduplicata. Scapi 6 poll, longi, vaginis 
spathaceo-lanceolatis acutis carinatis laxis subimbricatis vestiti. 
Bractea spathaceo-lanceolata, acuta, carinata, 18 lin. longa. 
Sepala l\ poll, longa, posticum lanceolato-oblongum, acntum, 
leviter carinatum, lateralia triangulari-oblonga, acuta, subfalcata. 
Petala triangulari-oblonga, acuta, subfalcata, l-l\ poll, longa. 
Lahellum obovato-oblongum, 7-9 lin. longum, apice obscure 
trilobum, lobis lateralibus subrepandis, intermedio rotundato 
apiculo recurvo instructo, disco copiose farinaceo medio callo 
transverso obtusissimo instructo. Gohimmi crassa, 4 lin. longa. 
Mentmn late conicum, 7 lin. longum. 

Peru or Ecuador. 

Inti-oduced by Messrs. Sander & Co., of St. Albans. Flowers 
white, with the basal half of the petals veined and suffused with 
light purple ; lip margined with the same colour. An albino of 
the species has since flowered at St. Albans. This and the 
preceding species were introduced together with Mcixillaria 
safideriana, Rchb. f . 

215. Trichocentrum alatom, Kolfe; ad 7\ ftiHcamy Lindl., 
accedit, recedit floribus minoribus, petalis et labello multo 
latioribus. 

P^eudobiilbi suborbiculari-oblongi, 2-3 lin. longi. Folia 
lineari-oblonga, acuta, canaliculata, valid e carinata, 3^ poll, 
longa, 3-3^ lin. lata. Pedufiaili breves, uniflori. Bractece 
lanceolato-ovatsp, acutae, 3 lin. longsd. Pedicelli triquetro-alati, 
1C)-12 lin. longi. Sepala lanceolato-ovata, acuta, subcarinata, 
7 lin. longa, 2^ lin. lata. Petala obovato-oblonga, obtusa, 6^ lin. 
longa, 3J lin. lata. LabeHnm orbiculari-obovatum, retusum, 
longe calcaratum, 8 lin. longum, 6^ lin. latum. Calcar 10 lin. 
longum, attenuatum. Columna lata, 1^ lin. longa, alls la'te 
oblongis subintegris. 

Colombia : Millican. 

Flowered in the collection of Sir Trevor l^awrence, Bart., in 
June, 1895. Flowers white, except the basal two-thirds of the 
lip, which is deep yellow with seven light red veins along 
the centre, and the spur, which is yellowish. 

216. Oncidium (§BoBtrato) gracillimum, Kolfe; ad O. luleufHy 
Kolfe, accedit, recedit labello multo angustiore bifido. 

Pseiidohulbi ovoideo-oblongi, subcompressi, 3 poll, longi, Ij- i)oll. 
lati, apice diphylli. Folia lineari-lanceolata, acuta, 7-8 poll, 
longa, 11 lin. lata. Panicula ampla, ramosissima, 3 ped. longa ; 
rami graciles, 6-9 poll, longi. Bractece lanceolato*oblong8e, acutae 
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IJ— 11 lin. longHB. Pedicel! t 4-5 lin. lougi. SejKila libera, 
Hpathulata vel oblanceolata, vix obtusa, 3-3^ ^^^' ^^^&^ ^ ^^^• 
lata ; lateralia basi approximata. Petala spathnlalo-oblonga, 
obtusa, 2^ lin. longa, Ij- lin. lata. Labellum trilobnm, 4 lin. 
longam ; lobi laterales oblongi, obtnsi, divaricati, 1^ lin. longi, 
1 lin. lati, intermedio oblougo v. obovato-oblongo, 2| lin. longo, 
] \ lin. lato, apice bifido, segmentis obtnsis v. trnncatis ; crista 
6-loba. Cofumpui 2 lin. Tonga, recnrva, basi in processam 
carnosnm producta, alls oblongis apice inaequaliter tridenticulatis, 
dente postico falcato-recurvo, rostello rostrato elongato 1 lin. 
longo. 

Peru. 

Flowered in Messrs. F. Sander & Co.'s nursery in April, 1896. 
Flowers yellow, with a few very pale brown markings at the base 
of the sepals and petals and around the crest. 

217. SarcanthuB hongkongensis, Iio//e; ad S.JUf/wnnem, Lindl., 
accedit, recedit floribus minoribus, calcare inflato-oblongo. 

Planta 1 ped, alta. Folia teretia, subobtusa, recurva, %-i^ poll, 
longa, 1-1^ lin. lata. Racemi axillares, graciles, areuati, 5 poll, 
longi, multiflori. Brctctece minutae, ovato-lanceolatae, acutse. 
Pedicel! i 2-3 lin. longi. Sepaium posticum late elliptico-oblongum, 
obtusum, concavum, 1 lin. longum ; lateralia plana, paullo 
longiora. Petala elliptico-oblonga, obtusa, 1 lin. longa, sepalis 
paullo angustiora. Labelfum trilobum, 1 lin. longum, lobis 
lateralibus oblongis subobtusis, intermedio triangular! obtuso. 
calcare inflato-oblongo 1 lin. longo. CoJumna brevissima. 

Hongkong : Fot-d. 

Flowered at Kew in June, 1893. Flowers pale lilac, with the 
column and front of the lip bright purple. 

218. Jenmania, Rolfe (gen. nov.). Perianthium connivens. 
Sepala et petala subsequalia. Labellum petalis multo latius, 
olMolete trilobum, facie inferne columnar basi adnatum, marginibns 
eumdem amplectens ; disci nervse vix incrassata), parce villosae. 
Columna subelongata, paullo arcuata, labello semiadnata, apice 
biauriculata ; stigma ad basin rostelli lati transverse concavum ; 
clinandrium breve. Anihei^a incumbens, apiculata, bilocularis; 
pollinia .... Capsula elongata, teres, columna persistente 
coronata. — Herba elata, terrestris, habitu Neuwiedice, Flores 
mediocres, in paniculam laxam dispositi. Bractew amplae. 

J. elata, Rolfe (sp. unica). 

Herba terrestris. Folia radicalia v. subradicalia, longe 
petiolata ; limbus lanceoL'^ius, acuminatus, plicatus, 1-1| ped. 
longus, 1 J-3^ poll, latus ; petiolus i-l] ped. longus, basi vaginatus. 
Satpus ad 4 "ped. altus, vaginis imbricatis tectus, apice laxe panicu- 
latus; rami 4-8 poll, longi, racemoei. jBractece amplse, ovafce 
V. ovato-oblongiB, acuta; v. mucronataB, concavaB, venosaB, scaberulse, 
7-11 lin. longae. Fhres^wi. Pedicelli 6 lin. longi. Sepala ohlajiceo- 
lata, apiculata, 12-13 lin. longa, 3 lin. lata. Petala sepalis paullo 
angustiora. Labellum obscure trilobum, 1 poll, longum, expansum 
6>5 lin. latum, basi angustum. Columna 7 lin. longa. uapsula 
elongatae, 1^-1| poll. long»« 
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Trinidad : Presfoe, British Guiana : Pom«roon River, 
JenmaUj 1640 ; Demerara River, Jenman^ 6901. 

A remarkable orchid allied to Gorymhis^ but among other 
character distinguished by the narrowed base of the lip being 
adnate to the column for half the latter's length, the incumbent, 
not erect, anther, and the long-petioled radicle leaves, recalling 
those of Neuwiedia. It is also near Palmorchisy Rodr., which, 
however, according to the original drawings and description, has 
a reed-like habit, something like Sohralia^ and a three-lobed lip 
which is shorter than the column, besides some differences in the 
latter. A plant sent by Mr. Prestoe from Trinidad flowered at 
Kew in September, 1870, but has since been lost sight of ; and 
since then good specimens have been collected in British Guiana 
by Mr. Jenman. Living plants would again be acceptable, as the 
structure of the anther and stigma are difficult to decipher after 
being pressed and dried. The genus is dedicated to Mr. Jenman. 

219. Sobralia luteola, Rolfe; ad S. sticiveolentemy Rchb. f., accedit, 
recedit lloribus breviter racemosis, labello subintegro. 

Caules glabri, 1-3 ped. alti. Folia oblongo-lanceolata, suba- 
cnminata, plicata, 4r-7 poll, longa, 1^-11 poll. lata. Flores in 
racemos congestos dispositi. Bractece subdistichae, imbricatsB, 
ovato-oblong8B, subacutas, glabrae, 3-6 lin. longas. PediceUi 1 poll, 
longi. Sepala et petala oblongo-lanceolata, subacuta, 1^ poll, 
longa, 4 lin. lata, sepalis lateralibus carinatis. Lahellum 
fere integrum, oblongum, obtusum v. emarginatum, crispato- 
crenulatum, l| poll, longum, 8 lin. latum, disco 7-nervo, nervis 
fimbriato-pilosis. Golumna clavata, 9 lin. longa, dentibus 
falcato-oblongis. 

Tropical America. 

Flowered in the collection of Pantia Ralli, Esq., Ashtead Park, 
Epsom, in March, 1896. Flowers light yellow with rather darker 
nerves on the lip, and a few traces of brown between the keels in 
front. 

220. Hetoria samoensis, Rolfe ; ad H. WhiUnmy Rchb. f., 
accedit, recedit foliis latioribus, bracteis longioribus. 

GauUs repens. Folia petiolata, elliptico-oblonga, acuta v. 
brevissime acuminata, membranacea, 3^-4 poll, longa, l|-2 poll, 
lata ; petiolus 1-2 poll, longns, basi laxe vaginatus. Scapus 
erectus, pubescens, 1-li ped. altus. Racemus 3 poll, longus. 
Bractece anguste ovato-lanceolatsB, acuminatse, concavse, pubes- 
centes, 4-6 lin. longse. Sepala libera, ovata, vix obtusa, concava, 
2 lin. longa. Petala oblonga, obtusa, 2 lin. longa. LaheUum 
Huperum, ovatum, subobtusum, 2 lin. longum, basi ventricosnm, 
fimbriato-villosum. Golumna bi-evis, margine inferiore bibm- 
chiata. 

Samoa : Walter, 

Described from a specimen in the Cambridge University Her- 
barium, collected in 1875. The flowers are rather old, and the 
poUinia missing ; the arms at the base of the column have almost 
the shape of the anther case, though slightly shorter, but whether 
this is the normal condition is uncertain. 
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DCXXI-MI8CELLANE0U8 NOTES. 

Mr. Edouard Luja, a member of the gardening staff of the 
Koyal Gardens, has been appointed by the Government of the 
Congo Free State Botanical and Entomological Collector in the 
upper regions of that country. He leaves for Africa in the present 
month. 



The Library Assooiation.— On July 11th a number of members 
of this Association visited Kew for the purpose of inspecting the 
library of the Royal Gardens. The visit was arranged by 
Mr. F. Turner, Librarian of the Brentford Free Library, and the 
visitors were received by the Director and Herbarium staff, and 
conducted through the various apartments of the library. A 
programme of the afternoon's proceedings, prepared by Mr. Turner, 
contains a photographic view of the interior of the room of the 
Keeper of the library. 



Botanical Magazine for ivlyj—Coelogifne stvaniana was imported 
from the Philippine Islands by Messrs. Sander & Co., who sent a 
plant to the Roysd Gardens in 1892. It closely resembles C. dayana, 
Callianthemum rutcb/olium var. anemonoides^ native of Styria, 
flowered at Kew in March, 1897. Iris Ormit'Duffii is a distinct 
new species from Palestine. It was first collected in 1864 by 
Mr. B. T. Lowne on the banks of the River Kishon, and again by 
Sir M. E. Grant-Duff in the Plain of Esdraelon. The drawing 
was made from a plant which flowered in the garden of 
W. E, Gumbleton, Esq., of Queenstown. Ena latihracteata is a 
new species imported from Borneo by Messrs. Sander & Co., by 
whom the plant figured was sent to Kew, where it flowered in 
July, 1897. The Calif omian CalochortUH clavatuH has lately 
been introduced into cultivation by Mr. Carl Purdy, of Ukiah, 
California, and is one of the finest species for the garden. The 
plant drawn flowered at Kew in June, 1897. 



Flora Capensis.— Part II. of Vol. VII. was issued during the past 
month. It contains the completion of the elaboration of the 
Cypef^acefP, by Mr. C. B. Clarke, F.R.S., and the commencement of 
that of the Graminew^ by Dr. Stapf, who worked in collaboration 
with Sir Joseph Hooker on the same order for the Flora of 
British India. 



Queen's Cottage OroundB_H.M. the Queen has directed that 
access to these grounds (37*397 acres in extent) shall be given to 
the public. The First Commissioner made the following state- 
ment with regard to them in Parliament : — 

" The Queen's Cottage had been handed over by Her Majesty 
for the enjoyment of the public. . . • It was the intention of 
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the Office of Works to preserve the grounds as far as possible in 
their present condition. They would only open a path from Kew 
Gardens to the cottage. The rest would remain much in its 
present condition. It would not be cut up unnecessarily, and it 
should still form one of the most beautiful bits of wild country' 
in the proximity of London, and be, as it certainly had been, a 
great sanctuary of all bird life in the district." — {Times, April 19.) 

The " formal " addition of this precinct to the Royal Gardens 
took effect from May 21st. But public access cannot be given 
till provision for its maintenance and supervision has been made 
in the estimates for the next financial year. 



New Offlces.— -The business offices of the Royal Gardens have 
for many years occupied extremely cramped accommodation 
adjoining the Curator's house on Kew Green. During the past 
month they have been removed to more convenient quarters in 
Descanso House (No. 181, Kew Road), adjoining the "Melon 
Ground," the principal workyard of the establishment. The 
upper part of the house has been fitted up as a residence for the 
Assistant Curator. 

Descanso House was for a considerable period the official 
residence of the Director during the time that the establishment 
was in Royal occupation. When W. T. Alton, Director-General 
of the Royal Gardens at Kew and elsewhere, retired in 1841 he 
was allowed to retain his residence, West Park being rented by 
the Government for the new Director of Kew, Sir W. Hooker. 
On Mr. Alton's death in 1849, Descanso House was let by the 
Office of Works on a yearly tenancy. A vacancy having occurred, 
the Board has resumed possession, and devoted it to official 
purposes, the adjoining garden being thrown into the principal 
workyard, and a new workmen's and goods entrance constructed. 



G-ardeners' Beading Boom.*— Kew is, amongst its other functions, 
a school of advanced horticulture. In 1848 the Office of Works 
devoted to the use of the young gardeners as a reading-room in 
the evening a portion of the building now used as a Director's 
office. In 1860 a new room for this purpose was added, which 
has remained in use till the present year. The accommodation 
had, however, long become altogether insufficient for the number 
of giirdeners employed, which now amounts to some fifty. 

Fortunately, a large room adjoining Descanso House was avail- 
able, and this the Office of Works has adapted to the purpose. 
Two small rooms adjoining serve as a cloak-room and lavatory. 



Bronxe relievi.— Kothing seems to be known as to the origin of 
the name Descanso House. According to a statement in the Proc, 
Linn. Soc. (May 24, 1850, p. 83), it " was built expressly " for 
W. A. Alton, the first Director of Kew, by George III. The large 
room referred to above, which adjoins it on the west, was apparently 
intended as a kind of summer dining-room for the use of the King 
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when visiting the Kitchen Gardens. The walls of the interior 
were decorated with five large bronze relieoiy which had apparently 
long been lost sight of. The attention of Sir John Robinson, the 
Surveyor of the Pictures to Her Majesty, was drawn to them, and 
as the result of his report, the Office of Works decided upon 
their removal. 

Sir John Robinson gave the following account of them in the 
Times for June 4th. He, however, fell into an error in stating 
that they were contained in Kew Palace. 

"To THE Editor of the Times. 
*' Sir, 

" Pending the discovery of the original locality and reason 
of being of the historical monument of which these relievi doubt- 
less formed an integral part, it will perhaps be not uninteresting 
to give a brief account of the subjects which they represent. 

" This, as I expected, has required very little research. 

" The identification of the bronzes has shown, in the first place, 
that they illustrate several distinct events and not a single occur- 
rence, and, in the next, that the date of their production must be 
put somewhat later than I had thought to be the case — ^namely, 
shortly after 1687 rather than 1680. 

" The earliest subject in point of date, which we may call No. 1, 
doubtless refers to the quarrel of Louis XIV. with the Pope 
Alexander VII., on account of the affray at the French Embassy 
in Rome with the Pope's Corsican guard, which served as a 
pretext for the seizure of Avignon (1662). 

" This is the subject in which the erection of a pyramid is seen 
in the background. 

" No. 2 is the relievo in which are the arms of Sweden on a 
banner, and in which one of the personages has the Danish Order 
of the Elephant. 

'*This illustrates the overruling by Louis of the Elector of 
Brandenburg and the King of Denmark, in favour of his ally, the 
King of Sweden, at the Peace of Nimeguen (1679). 

^' No. 3 apparently represents the submission of the Republic of 
Genoa, when the Doge and four of the leading Senators were sent 
as suppliants to Versailles (1685). 

" Nos. 4 and 5 I have no doubt have reference to the further 
quarrel with Rome, touching the territorial pretensions of the 
French Embassy, and are episodes of the same event (1687). 

'* It is on record, though at the moment, not having the means 
of reference at hand, I cannot particularize, that a relievo, which 
must have been similar in character to the present ones, the subject 
of which was the reception of the pseudo-Siamese Embassy by 
the King, was inserted into the pedestal of a statue of Louis XIV., 
and I have, in fact, an impression that the bronze is still extant. 
As the date of the Siamese Embassy was 1684, it seems not im- 
probable that it may be a missing relievo from the present series. 

^^ Succinct accounts of all these transactions will be found in 
Voltaire's ^ Siecle do Louis Quatorze.' 

" I am. Sir, 

" Your obedient servant, 
" 107, Harley Street, June 1st. " J, C. Robinson." 



Digitized by 



Google 



2oa 



Pelican8.-.The fine birds received from Admiral Blomtield in 
December last {Kew Bulletin^ 1898, p. 25) are now believed to be 
Pelicanus onocrotalm^ not, as then stated, P. crispm. In May 
last two further pelicans were received at Kew through 
Mr. T. L. F. Beaumont, Chairman of the Gardens Committee at 
Karachi. These are believed to be Pelicanus mitratxis. 



Bamboo brooms.— An addition to the collection of bamboo pro- 
ducts exhibited in Museum No. 2 of the Royal Gardens has recently 
been made by Mr. J. H. Hart, Superintendent of the Botanic 
Garden, Trinidad, who sends some convenient sized hand brooms 
made entirely from the stems of what is apparently Baynhuaa 
milgaris. In the preparation of these brooms the outer portion 
of the stem is split down, then beaten into a fibrous state, turned 
back, and tied down with string, leaving the central and naked 
portion of the stem to form the handle. The brooms illustrate a 
very simple but useful application of bamboo stems. 



Artemisia pallens.— Mr. G. Marshall Woodrow, Professor of 
Botany, Poona, has communicated to the Herbarium a number of 
specimens of an Artemisia which is, he states, cultivated in the 
Bombay Presidency and used as an offering at the Ramnavam 
festival. He suggested that it might be Wallich's Artemisia 
palletis (Cat. 3302), a very obscure plant, which is enumerated in 
Hook. f. FL Brit. India, iii., 329, among the dubious species. 
Comparison with Besser^s description in his monograph of the 
section Ahrotanxtm of Artemisia (in Nouv. Mem. Soc. Nat. Mosc, 
iii. (1834), 85) — which description was drawn up from Wallich's 
specimens — ^left hardly any doubt as to its identity with that 
Hpecies, and this was further confirmed by comparison with 
the originals in the Wallichian Herbarium at the Linnean Society 
by Mr. C. B. Clarke. Wallich got his specimens from the Madras 
Herbarium and from Heyne ; but there is no evidence where they 
were collected. Wight mentions A. pallnis in his ContnhutionSy 
p. 20, and he distributed specimens of it under No. 1463, with the 
note " Wall. 3302." The specimen in Kew, to which a label is 
attached bearing the name Artemisia pallens^ Wall., in A. P. De 
Candolle^s handwriting, has rather smaller heads than Woodrow's 
examples, and is in a more advanced state, but otherwise agrees 
perfectly with them. In looking through the collection of 
drawings at the Kew Herbarium I came across Roxburgh's 
unpublished figure of his Artemisia panicutatay and was at once 
struck by the great resemblance of it with Wight's specimen. 
A closer examination of the drawing and of Roxburgh's description 
{Fl. Ind^ iii., 418) of this plant convinced me of the identity of 
A. jHillens 2knA A. paniculatay Roxb. (not of Lam. nor of Rottl.). 
Roxburgh mentions the name in his earlier Hort. Beng. 61 (1814), 
indicating Persia as the native place, and a Mrs. Honeycomb as 
the donor. In his Flora Indica, edited by Carey, however, he 
says : '* The native place of this plant I cannot well ascertain. 
It was introduced into the Botanic Gardens from the interior parts 
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of Bengal." A. /tanurulatay Roxb., was referred to A. uulgaris^ 
L., in Fl. Brit. Ifid., iii., 325, probably on the strength of the fact 
that a specimen from Bombay being named A, paniculata in the 
Kew Herbarium actually is A, milgnris. Thus, the question as 
to the origin of the plant was unsolved so far. Sir Joseph Hooker 
suggested that Wallich*s examples were from a garden, and so are 
Woodrow's ; but what is then the native country of A . jmllens f 
Artemisia is an essentially boreal genus. The only species found 
in a wild state in the Dekkan Peninsula are A. parvifl^rra^ Roxb., 
and A. vulgmHsj Linn., both very different from A. pallens. On 
the other hand, there are numerous species in the temperate 
regions of Europe and Asia and of North Africa. Of those only 
the section Abrotantim, numbering over 50 species, comes into 
consideration. Besser (l.c.) and De CandoUe (Prod. vi. 120) have 
already stated that A. />a^^« is a rather aberrant type of the 
section Ahrotanuirij showing no distinct aflBnity towards any of 
the other species, on account of the particular structure of the 
involucre. This is, no doubt, true, in so far as the relative size 
of the involucral bracts is concerned, the outer bracts being as 
long as or longer than the inner ; but taking the plant as a whole, 
1 believe that the affinity lies distinctly with A. jiidiiiai, Linn., 
a Buffrutescent species inhabiting Lower Egypt and the Sinai 
Peninsula. The native country of ^-1. pallens might therefore be 
sought for rather in the Orient than in the Himalayas or in 
Central Asia. This hypothesis is further supported by Roxburgh's 
original indication that the plant was of Persian origin and by a 
curious statement in Dymock's Materia Medica of Western India^ 
2nd ed., 435. Speaking of A. sieversiana^ Willd., he says : 
" The drug current in Bombay is derived from tho plant at the 
head of this article ; it is imported from Persia, and has for many 
years been cultivated at Bandora, in the neighbourhood of Bombay, 
for the sake of the fresh herb, which is always obtainable in the 
market, and is much valued by the Hindus. The cultivation 
appears to have been in the hands of a few Christian families for 
several generations; they also cultivate Sweet Marjoram. The 
two plants are called Azarotia and Mdzarona by the native 
Christians, and were no doubt introduced into the country by the 
Portuguese." Now, A. sieversiana does not grow in Persia ; but 
it has, although belonging to a different section of Artemisia^ a 
considerable external resemblance to A. pallens^ and a confusion of 
the two species might easily occur. Indeed, Dymock quotes the 
very same vernacular name, i.e.^ " A)M;na," for his A. sieversiana^ 
which Mr. Woodrow gives for A. pallens^ and, moreover, his 
description of the plant agrees very weJl with A. pallens in most 
respects, particularly when he says " the flower heads globose, as 
large as a pea, stalked, nodding ; involucres scarious ; odour cam- 
phoraceous and very aromatic." I have therefore very little 
doubt that at least a part of Dymock's A. sieversiafui^ namely, the 
fresh herb sold as downa in the Bombay markets, is A. pallens^ 
and that, if it was really introduced by the Portuguese or at the 
time of the Portuguese ascendency in the East, it came from the 
Persian Gulf. Graham {PI. Bomb., 102) mentions also a species of 
Artemisia as cultivated in gardens near Bombay. He calls it 
A. Ahrotanum ; but as there is no other evidence of this species 
occurring in India, either in a cultivated or a spontaneous formi 
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I suspect that Oraliam's plant was also A. pallens, Finall}', 
I might point out that the name " doivrui " occurs in Ainslie's 
Mat Med. ofHindoost. (1813), 44, 161, as the Dekkani name of an 
Artemisia which is " one of the many sweet smelling shrubs that 
are strewed before the Hindoo gods at religious ceremonies," and 
" an offering at the shrines of Sheva and Vishnoo." He refers it 
to A, aust7naca^ L., a synonym of which is A. orientalis, Willd., 
the name Wallich found attached to the specimens of A. pallens 
in the Madras Herbarium. That this name found its way into 
the Madras Herbarium is not surprising if we consider that the 
Madras botanists of that time were, through Rottler, the most 
prominent among them, in communication with Willdenow. 
Dalzell and Gibson in their Bmnbaij Flora do not mention 
A, pallens ; but they attribute the word downa to A, indiea 
{A. vnlgaris, L., according to Fl. BHt Ind,^ iii., 325), a plant 
which Ainslie enumerates also, but under different vernacular 
names. Other vernacular names of the plant are : " maritolnndoo ** 
(Tamil) and *' dawanum " (Telingu) according to Ainslie, I.e., and 
'*rfr/M;r/nr/-&aAa" (Sanskrit) accoiSing to Piddington {Engl, Ind, 
PL Ind. «.). 

0. Staff. 



Annals of the Boyal Botanic Garden, Calcatta.-~The eighth volume 
of this work has just reached this country. It is entirely devoted 
to the description and illustration of the orchids of the Sikkim- 
Himalaya, by Sir George King, late Superintendent of the Royal 
Botanic Gardens, Calcutta, and Robert Pantling, Deputy-Superin- 
tendent of the Cinchona plantations at Mungpoo. £ach succeeding 
volume of the Annals exceeds its predecessor in size, and the 
eighth is truly monumental, consisting of 342 quarto pages of 
letterpress and 448 plates. Fortunately the matter has been 
arranged for binding in four parts ; one of letterpress and three of 
platen. It is not easy to convey an idea of the immense amount 
of labour put into this addition to orchid literature, and much of 
it was done under great difficulties. The drawings were all 
executed by Mr. Pantling, and, with very few exceptions, from 
living plants. They are not merely representations of the plants ; 
they also contain a great amoifnt of botanical detail that could 
only be satisfactorily reproduced from living plants. The 
drawings, we are informed in the preface, were all lithographed 
by natives of Bengal, educated at the Government School of Art 
in Calcutta. And the colouring was done, under Mr. Pantling's 
supervision, by the sons of Nepalese coolies employed in the 
Government Cinchona plantations — boys who had never, until 
Mr. Pantling took them in hand, been accustomed to any implement 
more delicate than a hoe. Sir George King adds : " Mr. Pantling's 
perseverance and skill in drilling these boys into accurate colourists 
has been a standing marvel to everybody who has seen them at 
work." As might be expected, the plates are not equal in every 
respect to the best European work, though for botanical purposes 
they are infinitely better than many produced in this country. 
The authors are to be congratulated on the successful completion 
of their gigantic undertaking ; and the liberality of the Govern- 
ment of Bengal in defraying the cost of its publication cannot he 
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too highly applauded. The value of the work is greatly enhanced 
by the fact that twelve sets of dried specimens of the orchids 
described and figured have been prepared and presented to as 
many of the leading botanical establishments of the world. 



Natal Plant8.^The first part has reached Kew of a quarto publi- 
cation illustrating the flora of Natal. Its title is : Descriptions 
and Figures of Natal Indigenous Plants tvith Notes on tlieir 
Distribution^ Economic Value^ Native NameSy &c., &c. It is the 
joint work of Mr. J. Medley Wood, Curator of the Botanic Gardens, 
Durban, and Mr. M. S. Evans, M.L.A. ; and is, wo believe, the first 
illustrated botanical book entirely produced in South Africa. 
Both Mr. Wood and Mr. Evans have long been contributors to the 
Kew Herbarium, where their plants have been identified or 
compared. In every way the enterprise is deserving of commen- 
dation ; and it is to be hoped that the authors' object of awakening 
a wider interest in the vegetable productions of their adopted 
country will be attained. The present part consists of forty-one 
pages of letterpress and fifty lithographed plates, representing as 
many different plants. Should the authors meet with sufficient 
encouragement, they will continue the work. It is satisfactory to 
note that the liberality of the Natal Government will protect the 
authors from the risk of any serious financial loss. 



Lemon Grass Oil.— Andropogon Nardus^ Z., has been largely 
cultivated in Ceylon and Singapore for the production of this 
volatile oil, which has an "odour strongly resembling the sweet- 
scented verbena or lemon plant of our gardens." It has some 
reputation in India for medicinal purposes. 

According to the following information its production and that 
of similar oils seems to have fallen into some neglect in the 
Straits Settlements : 

Extract from letter from Director, Gardens and Forest De- 
partment, Singapore, to Royal Gardens, Kew, dated February 16, 
1898. 

**The decay of the Lemon-grass oil trade in Singapore has 
attracted my notice, and I am writing a few lines to ti-y and stir 
up the cultivation again. It was chiefly, I believe, produced by 
one man, who had a distillery for citronella, lemon-grass, &c., a 
little way outside Singapore. He died a few years ago, and I fear 
the whole business is diminishing. I hope it may revive and that 
others will take these oils up. There is nothing more in the 
industry than ordinary distillation of anything procurable that will 
produce a saleable oil. With citronella, lemon-grass, vetiver, 
patchouli, (pepper oil, a supposed native specific for cholera, had 
a great run during the cholera scare, it was a perfectly awful 
beverage I believe), Cajuput, Cananga, Blximea bahami/erdy 
Casstay clove, nutmeg, Ocimuniy camphor, Artabotrys and a lot 
of other things might also be tried by an energetic distiller. The 
natives would buy them if no one else did." 
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Ipeeaonanha in the Straits SettlementB.— The first commercial 
sample of this drng prodnced in the Old World found its way into 
the London market in 1887 {Kew Bulletin, 1888, p. 128). Johore 
was, it was believed, the source of the consignment. Nothing has 
been heard of it till the receipt during the present year of the 
following information : — 

Extract from letter from Director, Gardens and Forest 
Department, Singapore, to Royal (Jardens, Kew, dated February 16, 
1898. 

^' I thought that the cultivation of Ipecacuanha here had gone 
out, but one of our best planters tells me he has not only got 
a very feirly extensive garden of it, but is going on on a much 
larger scale. It was formerly cultivated by him at Pengerang, in 
Johore, but it has been moved to Selangor, where it grows well 
and pays too, as he gets full price of 10.s. per lb." 



Hybrid Coffee A note on hybrid coflFee in Mysore was recently 

published in the Kew Bulletin (1808, p. 30). According to the 
Tropenjrflanzer (1898, p. 164), Dr. Burk has recorded a similar 
hybridization of Arabian and Liberian coffee in Java. The results 
in that island are, however, not considered so favourable as in 
Mysore. In Java the hybrid plants are said to yield very 
sparingly, while some are quite barren. Herr F. von Braun is 
quoted as stating that ^^ of the many hundred hybrid plants in the 
experimental gardens at Tjikeumeuh, near Buitenzorg, a few only 
produce fruits." On the other hand, grafted plants (Arabian 
coffee on Liberian coffee) are said to be very promising. 

Hybrid coffee plants appear to have been also produced in the 
West Indies, but nothing is stated as to their productiveness. 

Extract from letter from Curator, Botanic Station, Dominica, 
to Royal Gardens, Kew, dated June 8, 1898. 

*• I noticed in the Kew Bulletin a note on hybrid coffee in 
Mysore. It will interest you to hear that there is a coffee grown 
in Martinique which is said to be a hybrid between the Arabian 
and Liberian kinds. A gentleman here obtained a small plant of 
it for me, and I am now growing it at this Station. The leav.es 
of my small plant are as large as the leaves of Liberian coffee, but 
in appearance they are similar to the leaves of Arabian coffee, and 
like the latter are badly attacked by the coffee fly." 



Florida Velvet Bean ^Under this name a leguminous plant has 

been prominently recommended in American journals as a forage 
plant and as admirably adapted for green crop manuring. Recently 
the beans have been offered for sale in this country. As frequent 
references have been made to Kew, it is desirable to place on 
record what is known of the plant and its capabilities. As to its 
identity, it was from the first conjectured that the seeds belonged 
to a plant very near the common purple-flowered Cowhage or 
Cow-itch plant of the tropics, Mi^cuna pniriens. The difficulty, 
in the absence of adequate specimens, in identifying it with thiH 
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was the fact that in the Cow-it<;h plant the pods are densely 
covered with stinging hairs of a brownish colour. A plant so 
formidably armed, it was thought, could not safely be recommended 
for general cultivation. The name first given, Dolichos muUiflorus 
(Dioclea Boykinii), was clearly wrong. In these circumstances we 
are glad to find from the Queensland Agricultural Journal^ 
vol. ii., pp. 370-371 (with a plate), that the plant has flowered and 
fruited in that colony, and that Mr. F. M. Bailey, F.L.S., the 
Colonial Botanist, has identified it as Mticuna pruriens^ var. 
utilis. In this variety of the Cow-itch plant the pods are 
apparently devoid of stinging hairs. It is probably M. tUilis of 
Wall., described in the Flora of British India (vol. ii., p. 187), as 
"a cultivated N'ariety" with velvety not hairy pods. This is 
figured in Wight's Icones (vol. i., t. 280). According to Watt's 
Dictionary of the Economic Prodticts of India^ " the young tender 
pods are cooked and eaten as a vegetable." What may also prove 
to be the same plant, with jet black seeds, is cultivated as a rotation 
crop on sugar estates in Mauritius, under the name of " Pois 
Mascate.*' The accounts given by interested parties in America 
respecting the agricultural value of the Florida velvet bean, must 
be received with caution. It is undoubtedly a rapid grower and 
affords a large yield of nutritious forage. It bears an abundant 
crop of seed and is therefore readily propagated. It may also, in 
common with many other leguminous plants, possess the power 
of obtaining its nitrogen from the atmosphere, and thus be 
admirably adapted for green crop manuring. How far it may be 
found superior in these respects to other plants it is impossible to 
say. As it is now being carefully tested in various parts of the 
tropics, it would be well to await reports which will, no doubt, be 
shortly issued on the subject. 

Meanwhile it may be useful to mention some of tbTe more 
prominent leguminous plants that have long been used in tropical 
countries, both eastern and western, as rotation crops for fodder 
and green manuring : (1) Vigna Catiang, the Chowlee of India, 
the Tow Cok of China and the Cow pea of the West Indies ; of this 
there are several varieties with black and clay-coloured seeds : 
(2) Gajantis indicusy the Pigeon pea (the small form is known as 
the Noeye pea and the large as Congo pea) ; this is universally 
grown in St. Kitts and elsewhere in the West Indies as a " green 
dressing" on sugar estates; (3) Phaseolus lunattis, the sugar or 
Lima bean known in Mauritius as " Pois d'achery " ; '^ it remains 
on the land for three years and produces large crops of fodder." 
The ripe beans are however regarded as poisonous ; (4) Dolichos 
lablab, the Madagascar or Lablab bean, this is known in Mauritius 
as the "Antaque" ; (5) Doliclios purpureus^ propably a variety of 
the latter known in Queensland as the Poor Man's bean ; (6) 
Phaseolus MungOj the green gram of India, known in Barbados as 
" Woolly Pyroe." This is planted "after the canes are reaped and 
afterwards turned in as a green dressing." 
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DCXXn.— CHINA GRASS. 1891 ONWARDS. 

In former articles* in the K4w Bulletin, the names China 
grass, Ramie, and Rhea, have been applied, as had been customary, 
indiscriminately to the products of Bcah7neria nivea and B. 
tenacissima. It is now generally agreed to employ them with 
more precision. 

China grass is obtained from Boehmeria nivea, easily recog- 
nised by the white under side of the leaves, which yields an 
annual crop of stems in the open air, even in England. 

Ramib or Rhea is obtained from B, tenadssima, which has the 
mature leaves green underneath, and in this country' can only be 
grown under glass. 

Paris Trials. 

Trials of machines for the preparation of China grass were 
held at Paris in the years 1888, J 889, and 1891. 

The first were under the direction of the French Government ; 
the results were given in the Kew Bulletin for 1888 (pp. 273-280). 
The second were in connection with the Paris Universal Exhibition 
of 1889 ; the results were also published in the Kew Bulletin 
(1889, pp. 268-278 ; 284-287). The third was not a Government 



* The previous artioles that have appeared in the Kew Bulletin on this snbjeot 
are as follows : — 

1. Previous history and an account of an industry started at Barcelona, Spain, 

1888, pp. 145-149. 

2. Report of the Ckmc^mr* Internatianale ds la Bamie^ held at Paris, 1888, pp. 
27a-280. 

3. Summary of the present position of China grass and Ramie, 1888, pp. 
297-298. 

4. Report of trials of Ramie machines at the JErpoMitwn Univertelle, Paris, 

1889, pp. 268-278. 

6. List of awitfds for the decortication of Ramie, made at the Expo$itwn 
Umverwlle, Paris, 1889, pp. 284-287. 

6. Ramie leaves as a food for Silkworms, 1890, pp. 174-175. (This was after- 
wards shown to be not well founded ; tee '* Insect Life," VoL III., p. SOI). 

7. Note on a trial of methods and appliances for deoortioatin§^ and preparing 
Ramie, held by the Soelete dejt AgriculUurtt de France, 1891, pp. 277-278. 

8. China grass at Glasnevin, 1892, p. 251. 

9. Trials of Ramie machines at New Orleans, 1892, pp. 304-306, 
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competition, bat waa held under the auspices of the Societe des 
Agricalteurs de France. A brief notice is given in the Keiv 
Bulletin (1891, pp. 277, 278). Tt was attended by the Director 
on behalf of the Ind.ia Office. 

The trials of 1891 took place at Gennevilliers, near Paris, on the 
Ramie plantation belonging to the Societe Agricole de la Ramie. 
The plant cultivated was China grass {Bcehmeria niuea) and it 
was understood that its cultivation had the advantage of a supply 
of Paris sewage., '^'he gi^owth of the crop was extremely vigorous 
and in^that respect left nothing to desire. The stems succumb to 
the first frost, which however does not appear to injure the roots. 

Six machines were submitted for competition ; of these only the 
four which received rewards require notice. 

Faifre Mcichine. 

This receive<l a gold medal. It admitted of being worked by 
hand, but the most satisfactory results were obtained when driven 
by a st«am motor. It exhibited great mechanical ingenuity in 
the .details. The leafy stems of China grass as cut from the 
plantation were fed on to a table from which they were drawn 
in leaf -end foremost by two revolving rollers. Behind these was 
the decorticating apparatus. This consisted of a drum carrying 
twelve beaters which appeared to be made of simple T iron. The 
bed against which these beaters worked was a quarter of a 
cylinder, the radius of which was smaller than that of the drum 
carrying the beaters. The space between these and the surface 
of the bed therefore varied. The beaters first strike the stems 
and without injuring the fibrous cortex, break up the woody core 
into segments about an inch long. As the stem passes on into 
the wider space the beaters operate with a scraping action which 
dislodges the core-segments from the cortex. This, now converted 
into a ribbon, is again seized by the beaters as it leaves the bed, 
and when released is blown on to an endless cord which catches 
each ribbon in the middle and carries it to dry at any distance 
from the machine that may be desirable. The leaves, which it 
was thought would be available for fodder, and the fragments of 
the core are driven away by the centrifugal force of the drum. 
The Faure machine in this form produced clean ribbons without 
apparently bruising the fibre, but did not remove the epidermis. 
It had the advantage of working continuously, but did not always 
disengage the core from the butt-end of the stems. It required 
the attention of three men ; two to feed and one to remove the 
ribbons. The result of one trial was to obtain from 1 cwt. of 
fresh stems 4 lbs. (when dried) of ribbons in six minutes (or 
400 lbs. of dry ribbons for a day of ten hours) ; these ribbons 
after degumming yielded 1^ lbs. of filasse, or 2*6 per cent. 

The Faure machine of this type has however been apparently 
abandoned by its inventor. The form at present in use will be 
described subsequently. 

De La7ultsheer Machine. 

This was not materially different in principle from that 
exhibited at previous competitions. It is described in the Ketv 
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Bulletin for 1888 (pp. 275-276) and 18S9 (pp. 271-272). It 
received a gold medal partly on the ground of the- long services 
of the inventor to the solution of the problem. 

Barhier Machine. 

This also did not appreciably differ from that shown at previous 
trials. It has already been described in the Kew Bulletin (1888, 
p. 276 ; 1889, p. 269). 

Subra Machine. 

This resembled in some respects the two preceding machines. 
But the beaters work continuously without reverse action. There 
was an arrangement by which the workman in charge could 
elevate the upper feeding cylinder and so release the stems which 
were then reversed by hand. The jury was, however, of opinion 
that the Subra machine, except in the hands of exceptionally 
skilled workmen, would probably lead to serious accidents. It 
had, however, the advantage of removing the epidermis in great 
part as well as the woody core from the ribbons. 

Like the Faure, the Subra machine in the form now described 
has also been abandoned. 

Since 1891 the problem of treating the fresh stems of China 
grass by mechanical methods has engaged incessantly the attention 
of inventors. The results up to the present time are reviewed 
in the following pages. For convenience a general summary is 
given in the first place of the facts relating to the raw material. 

SouAOB OF Material. 

Perhaps the most important advance has been in the complete 
abandonment of the attempts hitherto made to treat the dry stems. 
This has been definitely acknowledged to have been a mistake, 
experience having proved that to obtain the full advantage of the 
many valuable qualities of the fibre the stems must be treated in 
the green state. 

The original China grass so long cultivated by the Chinese 
under the name of Tchou Ma is Boehmeria nivea^ Hk. & Arn. 
The leaves in this are white-felted beneath. The plant is 
moderately hardy in temperate countries, and it grows well 
during the summer months in the South of England. During 
1895 an exceptionally good crop was harvested at Kew from a 
small plot that had been established in the open ground for more 
than five years. An equally large crop is being produced this 
year (1898). The plants are, however, regularly cut down by the 
first frosts in October and do not sprout again until the middle or 
end of May. Thus only one crop is capable of being produced 
yearly. Bcehmeria nivea is the plant chiefly cultivated in the 
South of France, Algiers, the United States, and many parts of 
India. The plant is more readily propagated by division of the 
rhizome or rootstock than from seed. 

Ramie or Rhea is probably only a geographical variety of 
China grass, but from an economic point of view the differences 
between them are so important that the two plants should be kept 
quite distinct. The Ramie or Rhea {B, tenacissima. Gaud.) is 
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Bometimes known as the green-leaved China grass. This name 
has been given it as the leaves are green on both surfaces. On 
this account it can be readily distinguished from ordinary China 
grass in the field. In habit the plant is more robust and the 
stems under favourable conditions are larger and more numerous. 
Ramie or Rhea is a native of Assam, the Malay Peninsula and the 
neighbouring islands. Rhea is the Assam and Ramie the Malay 
name for one and the same plant. The Malay name is the one 
generally used in this country ; in India, Rhea is chiefly used. 
This plant thrives only in tropical countries and it is useless to 
attempt to cultivate it elsewhere. At Kew it will only grow well 
when kept under glass all the year round. 

Both plants require good deep soil such as is found in alluvial 
deposits in tropical countries. The climate should be warm and 
humid and without a prolonged dry season. In the systematic 
treatment which China grass receives at the hands of the Chinese 
it is abundantly supplied with moisture and manure, and by these 
means several crops are produced in one season. Hence poor 
soil and rather dry situations are quite unsuitable for growing 
these plants. The relative yield of China grass and Ramie over 
large areas has not yet been definitely determined. This is a 
matter that deserves careful investigation, as also the relative 
quality of the fibres and their suitability for various textile 
purposes. The two plants are kept distinct in Jamaica. Mr. W. 
Fawcett, F.L.S., Director of the Botanical Department in Jamaica 
states : - " The green-leaved Ramie (Bcehmeria tenacissima) is 
evidently the best for low elevations, while China grass with the 
white under-surface {Bwhmeria nivea) is the best for the hills. 
At Cinchona (4,80() feet, with a mean temperature of 61*4° F.) the 
latter is growing 10 to 12 feet high." As regards difference in 
growth Mr. W. Cradwick, at the Hope Gardens (elevation 600 feet, 
mean temp. 75*4° F.), finds that the "green variety produces 
with similar treatment about double the number of canes per 
root." 

In the Agricultural Ledger (1894, No. 6, p. 4), issued by the 
Government of India, Dr. Watt draws attention to the different 
requirements as regards climate between China grass, and Ramie 
in the following words : — 

*' It would obviously be a mistake to attempt the cultivation of 
the temperate-loving plant {B. nivea) in the tropical plains of 
India. But so far as can be ascertained this is actually what has 
been done in the majority of experiments hitherto conducted in 
India. From time to time fresh supplies have been imported 
from China and distributed all over this country, so that India 
may fairly be characterised as having fully attempted the 
acclimatisation of China grass, but done little or nothing towards 
endeavouring to extend the production of Ramie (-B. tenacissima) 
which, for the sake of convenience of expression, we may 
characterise as its indigenous stock.'* 

As regards other points of difference between China grass and 
Ramie the following opinion was expressed in a letter addressed 
by Kew to the India Office, dated the 8th May, 1890 :— 

" Whether the fibre of Ramie is at its best really as good as the 
best China grass (BoehmeHa pn'v/*a) is a point that appears not to 
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have been definitely settled. It may turn out to be simply a 
question of soil and climate. China grass may give a larger and 
better supply of fibre under cool conditions, whereas Ramie or 
Rhea may do equally well under essentially tropical conditions. 
The question as regards India may easily be settled by cultivating 
under various condition of climate and soil authentic specimens 
of each plant, and by instituting, as suggested by Dr. Watt, a 
careful chemical and microscopic analysis of the fibres yielded by 
Indian-grown plants of both Bmhjneria nivea and B.tenacissimay 

In the United States, with a comparatively temperate climate, 
except in the extreme south, the plant so far cultivated is China 
grass {BothnifTia nivea). In a " Report (No. 7) on the Cultivation 
of Ramie in the United States," by Mr. Chas. Richards Dodge, 
issued by the U. S. Department of Agriculture (Washington, 
1895), the distinctions between China grass and Ramie are not so 
clearly kept in view as could be wished. Practically the former 
only is dealt with. But the name Ramie or Rhea is unfortunately 
applied to it. It is probable that China grass {Bashmeria nivea) 
is the more common plant under cultivation at the present time, 
but it is possible also that, where Ramie or Rhea {Bmhmeria 
tenaeissima) is grown, sufficient emphasis is not laid on the fact 
that it is not the ordinary China grass of commerce. As pointed 
out by M. Charles Roux in Notice sur la Ramie^ '• this error has 
crept into many publications and has been extremely prejudicial 
to the development of this culture. It has been represented that 
Ramie {Bcehmeria temwissima) is successfully grown in France, 
but well organised experiments have proved that this is a mistake. 
Ramie is essentially a plant of warm countries." The plant 
chiefly cultivated in France, and possibly in Algiers also, is 
China grass (BcehmeHa nivea). The fibre at present known in 
commerce as China grass is the produce of B. nivea^ prepared 
entirely by hand labour in China. The stems are first stripped 
and the epidermis removed by scraping and washing, but a good 
deal of the gum is still left in contact with the fibre. This has 
subsequently to be removed by chemical means in Europe. The 
quantity of this China grass fibre available is somewhat limited. 
It forms, however, the chief source of the raw material used for 
China grass fabrics hitherto produced in this country and the 
Continent. 

Ramie in commerce is a t«rm applied indifferently to the 
produce of either B. nivea or B. tenaeissima. Its chief use in 
Trade Reports appears to be to distinguish between machine- 
prepared fibre ("Ramie") and the hand-cleaned fibre of the 
Chinese (' China grass '). The machine-cleaned fibre in commerce 
consists of (1) ribbons or strips which are merely the cortical 
layer removed from the stems and dried ; or (2) the grey, brown, 
or whitish fibre in a more or less cleaned condition, freed from 
wood, and from the epidermis and gummy matters. 

The use of the term China grass applied to the hand-cleaned 
fibre shipped from China is free from objection. It is really the 
produce of B. nivea, and no contusion is likely to arise. The term 
should, however^ be applied to all fibres, whether cleaned by hand 
or bj' machine, if originally derived from B. nivea. The latter 
might be called " machine-cleaned China grass.** On the other 
hand the term Ramie should be strictly limited to the produce of 



Digitized byLjOOQlC' 



Produced from the 
China grass plant, 
BcBhmeria nivea. 



214 

B. tenacissima. A classification of the hand- and machine-cleaned 
fibres appearing in commerce (showing also their origin) might 
be adopted as follows : — 

1. Commercial China grass 

(hand-cleaned in China). 

2. China grass ribbons or lan^res 

(hand- or machine-cleaned). 

3. China grass raw fibre 

(machine-cleaned). 

1. Ramie or Rhea ribbons or lanieres \ Produced from the 

(hand- or machine-cleaned) f Ramie or Rhea plant, 

2. Ramie or Rhea raw fibre. j Bmhmerta tenacis- 

(machine -cleaned). ) sinm. 

The completely cleaned and bleached fibre or fiJusse could be 
easily distinguished as China grass filasse or Ramie or Rhea filasse, 
according to the plant from which it was originally obtained. 

During the last five years more interest appears to have been 
taken in these fibres in the new world than in the old. 

The United States Department of Agriculture has organised a 
systematic series of experiments in different sections of the 
country, and these are likely to produce very interesting results. 
Mr. Richards Dodge's Report (No. 7) already mentioned contains 
a large mass of very useful information. In fact, it may be 
regarded as containing, from the American point of view, all that 
is known practically of the cultivation and treatment of China 
grass. 

Planting. 

The following is extracted from the Foreign Office Reporfy 
Anntml Series, 1897, No. 2017, p. 8. :— 

'* The cultivation of the Ramie plant [probably China grass], 
the fibre of which is superior to flax, on the lands owned by the 
Imperial domains at Chakva, near Batoum,is attracting a good deal 
of attention just at present. The climate and soil of the low- 
lying land in that locality appears to suit this plant extremely 
well, and within two years it has developed to so great an extent 
that the Administration of the Imperial domain lands is able to 
furnish a considerable quantity of the dried stalks to the Govern- 
ment Paper Mills at St. Petersburg, where it is to be used in the 
manufacture of the paper from which rouble notes and stamped 
bill of exchange forms are made.'' 

As already stated, both China grass and Ramie have been grown 
experimentally in Jamaica, and a very useful Memorandum has been 
published by Mr. W. Fawcett, F.L.S., in the Bulletin of the Botanical 
Department (1894, pp. 33-34). This contains, also, a Report of the 
Jamaica Committee with reference to a prospective trial of the 
Allison Fibre Machine. The following extracts give the cultural 
results obtained in Jamaica {Report of the Directm\ 1894-95, 
pp. 221-224) :— 

" From experience I think there is little i^eason to doubt that 
the best part of the plant to propagate from is the bottom of the 
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ripe 8tem« If a field is being reaped, and it is desired to increase 
the area, then the canes should be reaped, catting them to withiii 
two inches of the gronnd. Some one should then follow and 
grub out the remainder of the stalk, going low enough, if possible, 
to secure a little root on it. This will generally give a piece about 
four inches long, and if inserted into the ground with about half 
an inch left above the surface will make a strong plant in an 
incredibly short space of time. The old plants will be all the 
better for the removal of the stems for propagating. In the event 
of not wishing to propagate, care should be taken to cut the stems 
as low as possible, as the plants grow much stronger than when 
the old stumps are left five or six inches above ground. 

^' The best distance to plant is twelve inches apart, with eighteen 
inches between the rows on fair land, but on strong laud eighteen 
inches to two feet would be quite close enough. If planted nine 
inches apart they have to be hand- weeded when young, which is 
very expensive, whereas at eighteen inches or two feet they can be 
hoed through. If the land is fairly rich and they are kept clean 
while they are young, they will grow so thickly, even at two feet, 
that very little weeding is required, except, perhaps, after cutting. 
The piece which was planted three feet apart is now so thick as 
almost to prevent any weeds growing, except when the crop is 
reaped." 

For a long period Rhea has been grown in small quantities by 
the natives of Assam. A note on its cultivation was issued by 
the Agricultural Department, Assam, in April, 1897. This was 
prepared by Mr. F. J. Monahan, Officiating Director of Lands 
Records and Agriculture. He states that the Rhea of Assam at 
the present day is Bcehmeria nlvea. 

A useful memorandum on the cultivation of Bmhmerici nivea 
in Mysore was issued in 1897 by Mr. J. Cameron, F.L.S., 
Superintendent of the Lai Bagh Gardens at Bangalore. This 
contains an excellent, almost life-size illustration of the plant in 
flower and fruit. 

A note on the same subject was published by Mr. Ridley in the 
Agricultural Bulletin of the Malay Peninsula for June, 1897. 

A very interesting correspondence relating to the introduction 
of Ramie cultivation into Perak appeared in Perak Museum Notes 
(Vol. ii. pt. 2, pp. 103-124.) 

YiBLD OF Stbms and Fibre. 

More accurate observation has shewn the probable yield that 
may be obtained both in stems and fibre from a given area. 

From a small patch of China grass (Bcehmeria nivea\ five 
years old, growing in the open air at Kew, it has been found 
that four square yards yield 100 stems. The weight of these, 
without leaves, was 24 lbs. This gives a yield at the rate 
of 29,0(X) lbs. (say 13 tons) per acre. In Algiers, Hardy found 
that an acre yielded 27,000 lbs. of similar stems without leaves. 
De Mas, at Padua, found that Ramie {Bcehmeria tendcissima) 
yielded in the second year stems, without leaves, at the rate 
of 26,300 lbs. per acre ; in the third year two crops yielded at 
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the ratd of 32,360 lbs. per acre. The weight of raw fibre 
(ribbons ?) per acre obtained by De Mas from 32,000 lbs. of green 
stalks, without leaves, was 1,280 lbs. or exactly 4 per cent. Favier 
gives somewhat similar results. His actual yield was 1,285 lbs. 
per acre. In California, Hilyard gives it at 1,935 lbs. per acre. 
It is probable that the yield of clean ribbons per acre on a large 
area, with two or three cuttings, will average about 900 to 1,000 lbs. 
per acre. Mr. Charles Richards Dodge, of the United States 
Department of Agriculture, is of opinion " that two cuttings of 
second year's growth, when properly cultivated, will produce 
20 tons of green stalks with their leaves." Further, "as each 
ton of green stalks, with leaves, will yield 46^ lbs. of clean, dry 
ribbons or raw fibre, giving 25 lbs. of degummed fibre,*' we 
have, therefore, a return per acre from two cuttings equal to 
930 lbs. of clean ribbons and 500 lbs. of degummed fibre or 
filasse. No returns of the actual fibre have, however, been made 
continuously on a sufficiently large scale to justify absolute con- 
fidence in them. At Wenchow, China, it has been found that an 
acre, in one cutting, yields 80,000 stems, giving 312^ lbs. of fibre. 
This would probably be the ordinary ungummed China grass as 
received in this country. Three crops would, therefore yield at 
the rate of 937^ lbs. per acre. 

Machines. 

In this country many machines and appliances have been 
brought into notice, but owing to the absence of a suitable supply 
of green stems no exhaustive trials have been held. Such trials 
are only possible when a large area specially cultivated for the 
purpose is available. As already shown, the conditions in this 
country, except in specially mild situations, are not favourable for 
the cultivation of China grass. The stems grown at Kew have, 
however, been placed at the disposal of persons making application 
for them. 

An experiment with these stems {Bmhme^'ia nivea) was made 
with a Subra machine in October, 1895. It must be understood 
that the results here given represent a single trial only, and no 
opinion is intended to be expressed as to the capabilities of the 
machine working continuously on a large scale. The stems were 
divi<led into two series as follows : — 

Series A. — Green stems : selected. 



Scries. 


Condition. 


No. of 
Stems. 


Weight 
in gramnes. 


Weight of Wet 

Ribbons delivered 

bj machine. 


Wet Ribbons 

after shaking 

by hand. 


I. 


Stems with 
leaves at- 
tached. 


27 


1,8«1 


454 


318 


II. 


Stems with- 
out leaves. 


29 


1,134 


567 


319 
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Series B. — Green stems : rather woody. 



Series. 


Condition. 


No. of 

Stems. 


Weight 
in grammes. 


Weight of Wet 

Ribbons delivered 

hj machine. 

907 


Wet Ribbons 

after shaking 

by hand. 


III. 


Stems with 
leaves. 


21 


2,722 


459 


IV. 


Stems with- 
out leaves. 


22 


2,268 


1,021 


599 



The Subra machine (in itfl present form) weighs about 3 to 
4 cwts., and has the appearance of an ordinary cliaff cutter. The 
stems, 12 to 20 in number, are fed at one end, and pass quickly 
through a series of crushers and rollers, and are delivered on a 
revolving apron, from which they are taken by hand and well 
shaken. The latter treatment gets rid of most of the adhering 
wood. The ribbons are then ready to be hung up to dry. The 
machine requires one-half horse power, but was worked during 
the trial entirely by hand. The steins can be treated either with 
or without the leaves. There is no reverse action as in most 
machines, and hence the whole of the stems pass rapidly through, 
and are at once delivered on the apron ready for shaking and 
drying. It is impossible to speak conclusively of a single trial, 
and with such a very limited number of stems. The following 
reports on the trial, furnished to the Subra Company by 
Messrs. Cross & Bevan, give, however, the results actually 
attained : — 

No. 1. 

Messrs. Cross and Bbvan to the Subra Company, Ltd. 

Ijaboratory, 4, New Court, Lincoln's Inn, W.C., 
16th October, 1895. 
Dear Sirs, 

Having been present at your request at a trial of the 
working of your Decorticating Machine (Subra, Eng. Pat. 
23,642/94) we now beg to report as follows :— 

China Grass Stetns (green), — ^The stems were supplied from 
Kew. The results obtained on the machine were quite satis- 
&ctory. The ribbons prove on examination to be intact, and 
are therefore stripped without injury to the filasse. The wood 
was quite free from fibre, and on the other hand the ribbons 
retained only a fractional percentage of wood. We, of course, 
had no opportunity of making a continuous run with a large 
weight of stems, and can therefore only form an estimate of the 
behaviour and output of the machine under ordinary conditions 
of work. Our estimate is favourable. We were not able to see 
any weak point in construction or operation calculated to 
interfere with continuous working and steady efficiency. 

Yours faithfully, 
(Signed) CROSS & Bbvan. 
Messrs. The Subra Fibre Co., Ltd. 
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No. 2. 

MB88R8. Cross and Bevan to the Subra Company, Ltd. 

Laboratory, 4, New Court, Liucoln^B Inn, W.C., 
October 21, 1895. 

Dear Sirs, 

We beg to hand you the further results of our examination 
of the samples of China grass ribbons referred to in your favour 
of the 0th instant. Each sample was received sealed. 
The following are the results : — 



Weight as received by us, iu gramuK^s 

Weight when air-dried 

Weight; of adhering wood 

Percentage of adhering wood 

Weight of filasse 

Percentage of filasse on green ribbon 
Percentage of filasse on dry ribbon 
Percentage of cellulose in filasse ... 





:n8 


319 


4u9 


599 




72 


6« 


129 


148 




4-5 


20 


2-0 


3-8 




1-4 


•(> 


•43 

76 

16-5 


•6 




— 


— 


— 


::. 


"" 


_ 


Oo 

8-0 — 

1 


Yours faithfully, 




(Si« 


jned) 


Cross & Bbvan. 



Messrs. The Subra Fibre Co., Ltd. 

The result of the investigation in regiird to Sample 3 — mature 
stems with leaves— may be summarized as follows : — The green 
stems with leaves weighed 2,722 grams., and j'ielded air-dr>' 
ribbons weighing 129 grams. This is at the rate of 4rl per cent. 
The same dry ribbons yielded filasse weighing 76 grams.' This is 
at the rate of 58 per cent, on the dry ribbons, and at the rate of 
16*5 percent, on the wet ribbons. On the other hand the per- 
centage of filasse obtained from the green stalks with leaves is 
2*8 per cent. According to this, 100 tons of green stems with 
leaves (of B. nivea) will yield 4*7 tons of air-dried ribbons, and 
2*8 tons of pure fine filasse. 

While the yield of air-dried ribbons closely agrees with the 
Paris trials, the yield of filasse is nearly double. 

The following report was made by Messrs. Ide and Christie on 
a sample of China grass ribbons prepared by the Subra machine 
from green stems grown at Kew : — 

Messrs. Ide & Christie to Royal Gardens, Kew. 

72, Mark Lane, E.C., 
Sir, 2nd October, 1895. 

Your favour of the 29th instant, with the sample of China 
grass ribbons, is duly to hand. The latter appear to be fairly well 
done, but wo notice many bits of the wood still adhering to them. 
This should not be, as it is a fatal objection with many. 
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We value them at £10 to £12 per ton, but would require a few 
tons for distribution before being able to say definitely whether 
in this state they would be preferable or otherwise to the ordinary 
cleaned China grass. 

Yours faithfully, 

(Signed) IDB & CHRISTIE. 
D. Morris, Esq., C.M.G., D.Sc. 

Faure's Decortiaitoi\ 

The Faure machine, as already stated, has taken a new form 
since the Paris trials of 1891. The improved machine was under 
trial at Limoges in July of 1897. In the construction, the inventor 
has aimed at the production, in one operation, not of ribbons or 
strips, but of fibre " free from woody matter, from skin, and with 
the least amount of ' juice ' in it." He claims that the product is 
equivalent to commercial ^' China grass,'* but in a more uniform 
condition, and free from the possibility of adulteration. The 
new Faure machine "is fed by two men, working alternately, 
each holding in his hand about ten stems. The stems are treated 
green in the same condition as cut, with the leaves attached. 
The operation of feeding is as follows : — The stems are passed 
twice. They enter the machine leaf end first, and after being 
treated about two-thirds of their length they are withdrawn, an 
operation easily carried out, and fed in a second time, the thick 
end firsts so as to complete the operation . . . The machine 
is simple in construction. Practical experience shows that 
two men working at one machine can treat 360 pounds of 
fresh green stems per hour, or about 35 cwts. per day of ten hours. 
The amount of dry fibre produced depends on the nature and 
growth of the stems ... On a 5 per cent, basis, the net 
production of dry fibre by each machine per day is 180 pounds. 
. . . Under ordinary circumstances, a production varying from 
160 to 200 pounds of dry fibre in ten hours per machine may be 
expected." 

This is the inventor's own account of the capabilities of the 
machine. The first point that will occur to those acquainted with 
the numerous efforts to extract the fibre by mechanical means is 
the necessity that still exists, even in this improved machine, to 
pass the stems twice into it. About two-thiids of the stem are 
first cleaned and withdrawn, they are then reversed, and fed in a 
second time to complete the operation. This practically reduces 
the capabilities of the machine almost by one-half. 

Experience in the cleaning of Agave leaves (a problem now 
happily solved) has shown that the only effective way is for the 
raw material to be presented once only to the machine and it 
should pass through without further handling. When this is the 
case a boy of fifteen can do the work of two men, and feed a 
machine yielding half a ton of dry fibre per day. 

It is to be noted that the prepared fibre from the Faure machine 
is claimed to be " equivalent to commercial China grass." The 
latter is hand-cleaned fibre with an average value in the London 
market of about £30 per ton. With a possible maximum yield 
of 2 cwts. of dry fibre per day from the Faure machine the gross 
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valae would be £3. This would be the approximate value of 
fibre '^ produced on a 5 per cent, basis from a ton of green stalks 
with leaves." 

The most complete and recent account of the Faure machine is 
given in the report of a lecture delivered before the Indian 
Section of the Society of Arts by Mr. Thomas Barraclough on the 
25th March, 1897. This is published in the- Journal Soc, Arts. 
(vol. xlv., April 2, 1897, pp. 424-^0) ; see also Brilish Trade 
Journal (May 1, 1898). 

" The machine, which weighs 11 cwt., is very strong and not 
liable to get out of order. It consists mainly of the framework 
and driving-gear, the decorticating drum carrying beaters and the 
feed-bed. This latter is the important feature of the machine, by 
reason of its special contour which varies at different parts to suit 
the viirious descriptions of work which the machine has to perform. 
The first part of the bed is curved outwards, the second is straight, 
and the third is curved inwards. The stems are fed into the 
machine over the first part of the bed, whera the woody portion 
becomes immediately broken and partly removed ; the strip 
passes on to the second part, and as the speed of the beaters is 
considerably greater than that at which the stems are fed into the 
machine, a scraping effect is produced on the strips, seeing thiit 
the distance between the beaterd and the surface of the bed is less 
than the thickness of the strip. This scraping action effects a 
double purpose ; it attacks the outer skin and also all matters 
extraneous to the fibre. The strips then pass down vertically into 
the machine, and the separated matters, viz., most of the woody 
parts, the skin, and gummy substances, are thrown out to a 
distance by the centrifugal force of the beater drum. When the 
stems have entered to within a short distance of their end, the 
return movement is effected and they are withdrawn. During the 
withdrawal the following action takes place : At the inward curve 
or third part of the bed, the filaments are slightly and gradually 
grazed by the beater blades, which throw out the coarser of the 
debris still adhering. The operation is performed with great 
delicacy ; the fibres assume the position of the chord of the curve, 
and are constantly agitated by the beaters. When the fibres 
arrive at the second part of the bed, as the space between it and 
the beaters is infinitely reduced, the entire removal of matters 
still adhering to the fibres is effected, and these latter leave 
the machine white, parallel, and free from woody matter, from 
skin, and from the major portion of the juice. The concave bed 
or breast is mounted in such a way that its position to 
the action of the beaters is easily regulated. The brackets 
which carry the bed are supported by spiral spring cushions and 
flexible legs, the object being to obtain a rubbing action between 
the beaters and the fibre, having for its special object the loosening 
and removal of the skin. The elastic bed gives way or vibrates 
an enormous number of times per minute, and this produces the 
desired rubbing or * knuckle-joint ' action between the beaters 
and the fibres on the bed. The shape of the feed-bed causes it to 
remain clean and free from extraneous matter through the action 
of the beaters. Choking is thus rendered impossible. All 
abnormal strains are avoided, and the machine can be kept at 
work from morning till night without stoppages for cleaning. 
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The refuse falls nndemeath the machine, and is removed from 
time to time. In the ease of a number of machines working 
together, an endless band or conveyer, passing under the machines, 
removes the refuse continually, and so keeps the neighbourhood 
of the machines perfectly free from it." 

McDonald-Boyle Decorticator, 

This machine, also constructed on the plan of a revolving drum 
and beaters with a reversing process, has been carefully tried in 
Trinidad and Jamaica, and appears to be under trial at the present 
time in the Malay Peninsula. 

The result of the operations in Trinidad are given in the 
Proceedings of the AgiHciiUural Society (1897, pp. 149-153). The 
following is an extract : — 

" The McDonald machine the committee saw at work simply 
produced ' Ramie ribbons ' by breakmg up and detaching the 
woody core of the stems, which it did far more expeditiously and 
cheaply than could be done by the cheapest hand labour and the 
operation is so easy that the machine cannot get clogged or out of 
order, and requires no skilled labour. The machine was under 
the disadvantage of being run by a steam engine not under proper 
control, but in ten minutes we saw it decorticate 18 lbs. of stem, 
giving 2^ lbs. of green fibre, which would equal lib. of dry. 
Working under proper conditions, we are of opinion the machine 
with one trained man would be able to treat about one ton of 
stems in 12 hours, yielding one cwi;. of ribbons, which is estimated 
to give 75 per cent., or 84 lbs. of *filasse' or cleaned fibre, after 
undergoing the degumming process. 

" The Boyle process degums the ribbons by treating them with 
certain simple and inexpensive chemicals, and we saw the process 
carried out on a small scale." 

The results in Jamaica are published in the Journal of tfie 
Jamaica Agricultural Society (Vol. 1, 1897, pp. 271-272.) " The 
summary of five tests was as follows : Weight of green stems 
passed through the machine, 99 lbs. 14 ozs. ; time occupied in 
treatment, 81 minutes ; weight of wet ribbons produced, 18 lbs." 
The Committee added, " We think the whole process can only be 
operated successfully on a large scale by the central factory 
system." 

In a Report issued by the Foreign Office (No. 2,139, Annual 
Series, 1898) on the trade of Guatemala, Mr. Consul Trayner 
states that experim'ental trials have been conducted by a 
wealthy inhabitant of that country who claims that, with a machine 
prepared locally, " the Ramie can not only be decorticated, but 
also degummed without damaging the fibre." It is impossible to 
offer an opinion on the merits of this machine with our present 
information, but, if it realizes the expectations of the inventor, we 
shall doubtless hear more about it. 

Degumming. 

No machine can do more than decorticate the stems of China 
grass, and more or less clean the fibre. There is still the further 
task of converting this into filasse fit for manufacture. One 
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intricate element in the problem is the dovetailing of the two 
processes, one mechanical, the other chemical. It was at first 
supposed that the degamming processes conld effectnally deal 
with ribbons, from which they would remove everything except 
the filasse. But there is some risk of injuring this by the pro- 
longed action of chemicals, the treatment with which it is 
desirable to reduce to a minimum. Hence mere conversion into 
ribbons was thought to be no longer sufficient ; the epidermis 
must be got rid of, and the fibre as far as possible mechanically 
separated. But at present the tendency appears to be to fall back 
on ribbons, and this implies the existence of methods which will 
produce filasse uninjured by the chemical treatment. Great 
hopes have been entertained of the Favier process, which still 
seems to hold the field in great measure. The United States 
Consul at S. Etienne in a report quoted in the Jmit'fial of the 
Society of Artn (Nov. 16, 1894, p. 946), describes this as "a 
chemical process of which M. Favier keeps the secret, but which 
is supposed to consist of a weak alkaline solution in which the 
fibres are boiled." Mr. Barraclough, in the lecture already 
quoted, says (p. 431) : " Manufacturers use a variety of processes 
and apparatus. As a rule, the most successful of them keep their 
processes of degumming and bleaching to themselves, and do not 
patent them." 

Boyle Process, 

The following information respecting this process is taken 
from the Glasgow Herald (Aug. 13, 1895) : — 

*' The Midland Spinning Company of Long Eaton claims that for 
the past twelve months it has 'been engaged in treating and 
degumming Ramie, and spinning the result into yams which are 
being sold in the open market at very remunerative prices.* The 
process is the invention of Mr. H. H. Boyle, and is patented. 
The China grass or ramie arrives at the works in the form of 
ribbons or lanih*es. It is passed through a series of tanks, or 
chemical baths, which remove the gum and subsequently soften 
and bleach the fibre. The Ramie is drawn slowly through these, 
clasped between two endless chains kept moving by suitable 
gearing. At the feeding end the chains are kept about one foot 
apart one above the other, but as they near the first tank they 
approach until they firmly grasp the bundles of ramie placed 
between them. As the fibre passes from one tank to another the 
chains again separate and allow the Ramie to pass between rollers, 
which are fiuted breaking cylinders in the first stage and wringing 
rollers in the latter part of the process. The gum is dissolved in 
the first tank, and when the Ramie has passed the rollers the fibre 
is sufficiently loosened to be pulled out free from the woody part 
of the bark. When the Ramie finally emerges at the end of the 
apparatus it is a pure white filasse, and after drying in a heated 
room is made into * sliver.' The time occupied is a little over 
five hours. The sliver is gradually reduced to yarn by the usual 
roving and spinning frames, which are exactly similar to those 
for spinning silk and long-staple wools. Thus there can be no 
difficulty in working this Ramie-sliver in other spinning mills 
with their ordinary machinery. Twines, fishing-lines, and sail- 
cloth are also manufactured." 
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Gom^fts^ Process, 

A chemical process, the invention of Mr. A. F. 6. Gomess, for 
the treatment of China grass or Ramie ribbons has been much 
discussed daring the last three years. It is not intended to deal 
with hand-cleaned commercial China grass, but with ^^ Black 
Rhea," by which is probably meanly the stiff brown ribbons 
obtained by drying the bark when removed from the stems 
without any preparation beyond getting rid of the moisture in it. 
The ribbons may be stripped either by hand or by machine. 
From these dry hard ribbons it is claimed that by chemical 
means all woody particles, the epidermis and gum are removed, 
and that the fibre is delivered in the form of filasse ready for 
being combed and spun into yarn. This is practically all the 
information so far obtainable in this country. It appears, however, 
that an effort is being made to grow the China grass plant 
{Bcehmeria nwea\ and the Ramie or Rhea plant (-B. tenacissima) 
in India in order to supply the raw article in a suitable condition 
to be treated by this process. The following particulars are taken 
from the Madras Weekly Mail (July 1, 1896) : - 

" The owners of the Gomess process, who are represented in 
England by the Rhea Fibre Treatment Company, Limited, 
17, Shaftesbury Avenue, London, W., and in this country by the 
Indian Rhe.a Fibre Parent Company, Limited, Bombay, are 
prepared to contract for the purchase of large quantities of dried 
ribbons of bark, and in regard to this the London Company 
report : — 

" (a.) That they require the raw material in the shape of 

ribbons ; that is, the whole bark hand-stripped from the stem, 

thoroughly dried, and packed in bales. 
" (b.) That they prefer ;the species BoRhmeria niveUy but that 

they can also use the Bcehineria tenacissima and Ban-rhea 

{Villehrunea integrifoliay 
"(c.) That the quantities required by the Loudon Company 

would be continuous and very large; that it would be 

difficult to give exact figures, but that they could dp with 

10,000 tons to commence with. 
" (d.) That they are at present prepared to contract at prices 

equivalent to from £10 to £11 per ton, delivered in London, 

or at £7 a ton at port of shipment in India." 

Further particulars may be obtained from a publication entitled 
*^ Hhea, its Cultivation, Decortication, and Baling, and the subse- 
quent treatment of the Ribbons by the Gomess Process," issued 
by the Rhea Fibre Treatment Company, 17, Shaftesbury 
Avenue, W. 

Summary. 

Few practical problems have consumed so much time and 
energy as the attempt to bring China grass and Ramie into use 
for manufacturing purposes. Notwithstanding all the expenditure 
of mechanical skill and inventive ability, the conclusion cannot 
be evaded that we are still as far off as ever from being able to 
place upon the market a finished product whish will effectually 
compete with silk, flax, and the better qualities of cotton. 



Digitized by 



Google 



224 

The plants can be grown with the greatest ease. But when the 
problem of treatment is solved, the supply of the raw material 
will be limited to warm countries. The cultivation of China 
grass in temperate regions will never be able to compete success- 
fully with that of Ramie (or perhaps of China grass) in the 
tropics. It is known that when ribbons can be produced 
sufficiently cheaply, these can be degummed and turned into 
filasse at a small cost. The whole question then still turns, as 
in 1888, on the production of ribbons. We are still waiting for 
a decorticator which will not merely turn out ribbons fit for 
further manufacturing processes — ^that has been accomplished — 
but will turn out, say, half a ton a day at a small cost. Till 
this has been found, the planter cannot profitably deal with 
his crop, and the degumming processes now almost entirely 
dependent on hand-cleaned fibre from China are paralysed for 
want of a supply which will allow the finished product to 
compete with other fibres. 

The ribbons must be susceptible of being delivered to the de- 
gumming factories at a cost not exceeding £7 to £9 per ton. 
This would pay the planter if he had a decorticator which would 
enable him to prepare the ribbons at a cost which would leave a 
profit. At present he cannot produce ribbons under £12 to £15 
a^ton. 

Then the degumming processes should turn out filasse at a total 
cost of £36 to £40 per ton. At this price the demand would be 
considerable, and a large and prosperous industry would result. 
To put the position in other words, filasse must be put upon the 
market at about 4d. a lb. To use the words of one of the speakers 
in the discussion at the Society of Arts, " unless it could be 
brought down to something like the price of cotton or fiax, it was 
impossible to make any profit out of it." 



DGXXm.-DEGADES EEWENSES. 

Plaktabum Noyabum in Herbabio Horti Bbgii Oonsbbvatarum. 

DECADES XXXL-XXXin. 

301. Pellacalyx symphyodiscus, Stapf [RhizophoresB] ; disco 
breviter tubuloso sublobato atque staminum serie epipetala in 
lobulorum apicibus altera inter lobos ad basin disci inserta 
insignis. 

RamuU fulvo-hirtelli. Folia obovato-oblonga,abrupte obtuseque 
acuminata, basi rotundata, 3^5 poll, longa, 2-2^ poll, lata, minute 
glanduloso-denticulata, supra pilis minutis f ugacibus solitariis vel 
paucis fasciculatis e tuberculis albidis ortis conspersa, infra 
indumento simili laxo sed robustiore diutius persistente instructa, 
nervis admodum prorsus ductis utrinque circiter 6 ; petiolus 
crassiusculus, 4-6 lin. longus, hirtellns, demum glabratus ; stipule 
ovatae, obtusse, dense fulvo-tomenteliae. Fl^yres solitarii vel pauci, 
brevissime fasciculati, 5-6-meri ; pedicelli fulvo-hirt^lli, floribus 
ffiquilongi. Calyx campauulato-tubulosus, 4-4^ lin. longus 
fulvo-hirtellns ; lobi triangulares, tubo triple vel ultra breviores 
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Peiala alba, obovato-oblonga, ob margines srtpeme inflexos fim« 
brilligeroB sabcncnllata, 1^ Hd. longa, fulvo-pubeBcentia. Discus 
tubaloBUfi, f-1 lin. longns, sublobatiiB. Stam ina biseriata, insertione 
supra descripta ; filamenta minima. 

Borneo. Sarawak, Penkulu Ampat, Hauilafui, 2206. 

302. Jasmiiiam nitidom, Skan [Oleaceie] ; ex afiinitate J. bi/arn, 
Wall, et J. suhtriplinerviSy Blume. 

Ramuli graciles, Bnbtiliter pnbescentea. Folia simplicia, 
opposita, elliptico-lanceolata, apice breviter acuminata, basi sub- 
cuneata, nitida, supra viridia, glabra, subtns pallidiora, parce 
pilofla solum ad costam, venis primariis 3, 2-3 poll, longa, |-1J 
poll, lata ; petiolus 2^ lin. longus, dense pilosus. Cymee pauciflorse, 
ramulos breves terminantes. Flares f ragrantissimi ; pedicelli 
4-5 lin. longi. Calyx pilosus, tnbo quam dentibus breviore, 
dentibus linearibus recurvis 2 lin. longis. Cm'olla alba, tubo 
angusto I poll, longo, lobis 9-11 lineari-lanceolaiis quam tubo 
paulo brevioribuB. 

Admiralty Islands. Imported by Mr. W. Bull, of Chelsea. 

iWS. MacroBoepis elliptica, N. E, Brown [Asclepiadeae] ; 
Jf. urreolaUBj Karst., afUnis, coroUse tubo multo breviore diflfert. 

Gaules volubiles, longe hirsuti. Folia 6-7 poll, longa, 4-4| poll, 
lata, elliptica, cuspidato-acuminata, basi cordata, auriculis im- 
bricatis, utrinque villosa, longe petiolata. UmhelUe breviter 
pedunculat«e, Si-lO-florse. BractecB 6-8 lin. longae, ^ lin. lataB, 
lineares, acuminatae. Pedicelli 3-4 lin. longi, hirsuti. Sepala 4-5 
lin. longa, 2 lin. lata, oblongo-lanceolata, acuta. Gorollie tubus 
Bubglobosus,2i lin. longus ; limbua 1 poll, diam., planus, 5-lobus, 
extra minute pubescens, intra puberulus, olivaceus, fauce viridis. 
GorofUB lobi camosi, deltoidei, truncati, dorso in corolla adnati, 
incurvi, albidi. 

Brazil. Described from a living specimen, introduced by 
P. Sander & Co. 

304. Alpinia strobilifera, Baker [Scitamineae] ; a speciebus 
reliquis recedit spicis lateralibus prope basin caulis impositis. 

Caulis foliiferus elongatus. Folia oblongo-lanceolata, facie 
glabra, dorso pubescentia, subpedalia, 2-3 poll. lata. Flares in 
spicis oblongis densis lateralibus prope basin caulis dispositi, ante 
anthesin in bracteolis membranaeceis inclusi. Spicw 2 poll, longs, 
1 poll. diam. ; bracteie ovatse, persistentes, floribus breviores. 
Calyds tubus inf undibularis, 2 lin. longus, lobis ovatis tubo sequi- 
longis. Lahellum obtusum, dorso villosum, 6 lin. longum. 

British North Borneo. East Coast, (Jreagli. 

305. ZephyrantheB (Zephyrites) longipes, Baher [Amaryllide»] ; 
a speciebus reliquis hujus sectionis recedit pedicel lo longissimo. 

BiUbus ovoideuBy 1 poll, diam., tunicis exterioribus mem- 
branaceis brunneis. Folia linearia, glabra. Pedmiculus gracilis, 
fragilis, sub|)edalis. Spntha 15 lin. longa, deorsum cylindrica, 

r,i8 B 
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sureum bifida, valvis convolutis. Pedicf*llus a-4 poll. longus. 
Ovarium oblongum, obliquum, 3 lin. longum. Perianifiium 
pallide rubrum, 3 poll, longum, tubo brevi anguste inf undibulari, 
limbi segmentiB lanceolatis. Stamina perianthio triplo breviora, 
antheris lineari-oblongis. Stylus profunde trifidus, Gapsula 
globosa, 6 lin. diam. 

Uruguay. Monte Video, on the banks of the river St. Lacia, 
flowering in December, Canteray 2. 

306. ZephyrantheB stenopetala, Baker [Amaryllidesd] ; a 
speciebuB reliquis sectionis Euzephyranthis differt perianthii 
Begmentis linearibaB. 

Bulbils globosns, 1 poll, diam., tunicis exterioribns mem- 
branacelB brnnneiB. Folia erecta, angoBte linearia, glabra. 
Peduticul^M gracilis, fragilis, unifloruB, 8-9 poll. longuB. Spatfia 
membranacea, 15 lin. longa, cylindrica, apice bifida, valvis parvis 
subulatis. PedirMuH erectus, 15-18 lin. longiis. PeHanthium 
pallide rubrum, 21 lin. longum, tubo brevi, limbi segmentis 
linearibus. Stamina perianthio triplo breviora, antheris parvis 
lineari-oblongis. Stylus tricuspidatus. Capsula oblonga, 2 lin. 
longa. 

Uruguay. Monte Video, on the banks of the river St. Lucia, 
flowering in January, Cantera, 10. 

307. Hippeastrum Arechavaletn, Baker [Amaryllidese] ; a 
speciebus omnibus Euhippeasiri recedit limbi segmentis oblongis 
tubo angnste infundibulari aequilongis. 

Bulhus globosus, magnus. Folia lorata, obtusa, glabra, 1^-2 
poll, lata, ad basin e medio sensim attenuata. Scapm validus, 
1^2-pedalis. UmMlce 4-flor8e, spathse valvis magnis oblongis, 
pedicellis 1^2 poll, longis. Perianthium album, venis rubris 
decoratum, 3 poll, longum, limbi segmentis oblongis obtusis 
«S-9 lin. latis tubo anguste infundibulari aequilongis. Stamina 
limbo duplo breviora, antheris linearibus. Stylus profunde 
trifidus, antheris superans. 

Uruguay. Monte Video, Cantera^ 1. 

?08. Hesperaloe Davyi, Baker [LiliaceaB-AloinesB] ; ab H. 
yuccoifidiay Engelm., recedit foliis latis medio subplanis, racemis 
copiose paniculatis, pedicellis brevibuB medio articulatis, antheris 
magnis linearibus. 

Herha acaulis. Folia dense rosulata, ensiformia, crassa, dura, 
viridia, 3-4 ped. longa, medio subplana, ad apicem acuminatum 
convolutum sensim attenuata, margine brunnea fills copiosis 
dejectis. Peduncuhis (j^2La\cM\di inclusa) 12'pedalis; rami patnli, 
l-2-pedale8 ; pedicelli breves, erecti, fa«ciculati, medio articulati ; 
bractesB parv8B, ovatse. Perianthium oblongum, viride, H-9 lin. 
longum, segmentis oblongo -lanceolatis, facie albis venis crebris 
viridibus percursis. Stamina perianthio paulo breviora, antheris 
linearibus, filamentis applanatis. Ovarium ampullseforme, in 
stylum brevem erectum attenuatum. 

California ? Received with a description from Mr. J. Burtt 
Davy, from the garden of the University of California at Berkeley. 
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309. Kothosoordum uniflorum, BaJcer [Liliaceie-AUien] ; a 
specieboB reliqais recedit pedunculo brevi unidoro. 

Bulbns globoBOB, 6-8 lin. diam., tunicis exterioribus branneis 
membranaceis, interioribas snpra collnin productis. Folia 6-8, 
synanthia, falcata, anguste linearia, glabra, 2-3 poll, longa. 
Pedunculus uniflorns, erectus vel cnrvatus, gracilis, 1-1^ poll, 
longas. Spatha membranacea, alba, 4 lin. longa, deorsam 
cylindrica, sarsam bifida. Pedicellua 1-1^ lin. longas. Perian- 
thium campanulatum, album, 3 lin. longam, segmentis oblongo- 
spathulatis obscure viridi-carinatis. Stamina perianthio distincte 
breyiora, antberis parvis stramineis. Stylus ovario sBquilongus. 

Uruguay. Monte Video, in Campos near the city, Gantera^ 20. 

310. Fimbristylis Woodrowi, C. B, Clarke [Cyperaceee] ; simil- 
lima et ex affinitate F, geminaUey Kunth, Americse incolae, sed 
nnee trabecnlata differt. 

Herim glabra, tenuis. Radix fibrosa. Cidmi csespitosi, 1-2 poll, 
longi, apice 5-angulati. Folia tenuia, 1-2 poll, longa, i lin. lata. 
Umbella subcomposita, condensata, G lin. lata, H-lA-stachya ; 
spiculaa saepe geminatae, Ij^ lin. longae, i lin. latae, 20-flor8e ; 
bractea ima umbellam paufo superans. Olumce undique imbri- 
catae, navicnlares, brunneae, carina viridi excurrente. Stylus 
3-fidus. Nifx obovoidea, trigona, longitudinaliter striata, inter 
striae horizontaliter trabeculata, alba, tuberculis paucis interdum 
omata. 

India. Bombay; Bhandalla, Woodrow. 

311. Miscanthus oligostachyas, Stapf [Gramineae-Andropo- 
goueae] ; habitu speciminibus macris M, nudijwdis, Grriff., 
similis, sed glumis acuminatis diversus. 

Gulmi graciliores, ultra 2 ped. longi, glabri. Folim^um vaginae 
t^retes, prope os pilosae, ad nodos sericeae ; lignluj brevissime 
ciliolatse ; lamiuaB e basi subrotundata lineares, tenuiter acutatae, 
5-9 poll, longae, ad 3^ lin. latae, plana;, subtiis pilosae, 
supra glabrae, marginibus seabris. Pnnicula ad racemos 2-3 
redncta ; rhachis communis ad 1 poll, longa, compressa, praeter 
nodos pilosos glabra ; racemi ad 3^ poll, longi, breviter pedun- 
cuiati, 8-10-nodi, laxiflori, substricti, articulis 3-4 lin. longis 
glabris ; pedicelli longiores ad 2-3 lin. longi, sursum paulo dilatati. 
Spiciila^ lanceolatae, 3^-4 lin. longae, pallidae, pilos involucrantes 
albidos vel purpurascentes aequantes ; gluma i. eximie acuminata, 
bidentata, in carinis sub apice ciliata, fere ubique villis spiculam 
excedentibus obtecta, 6-nervis, nervis praeter carinales infra 
apicem evanidis ; ii. similis, tenulus acuminata, 3-nervis ; 
ill. oblongo-Ianceolata, aristulata, 1-nervis, mai^nibus ciliatis ; 
iv. lineari-oblonga, minute bidentula, 2>\ lin. longa, superne ciliata, 
basi 3-nervis, arista scaberula 7-8 lin. longa ; palea parva, oblonga, 
hyalina, superne ciliata. Lodiculw glabrae. Stamina 3 ; antherae 
1^ lin. longai. 

Japan. Xikko Mts., Afan'es, 

518 B 2 
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:J12. Brianthus formosanus, Stuj)/ [Graminefe-Andropogonefie] ; 
EriantlK) fastigiato, Nees, similis, spiculis ininoribus et gluma iv. 
ciliata et staminum uumero (2) distinctas. 

Gulmi subrobusti, 3 ped. alti, mnltinodes, summa parte excepta 
glaberrimi. FoHorum vaginae ore fimbriatae, caster am glaber- 
rimsB ; ligulse brevissimaB, trancataB, ciliolatsB ; laminaB lineares, 
basi vix angustiores, ad 1 ped. longaB, circiter 1^ lin. latae, mar- 
ginibus scabris exceptis leves. Panicula obovato-oblonga, e 
racemis 15-20 composita, ad 6 poll, longa ; rhachis commnnis 
ad 3 poll, longa, secundum angulos ciliata, racemis infimis paulo 
brevior ; racemi sessiles, erecto-patuli, ad 5 poll, longi, fiexuosi, 
graciles, albo-vel subroseo-villosi, multiarticulati ; articuli pedi- 
cellique filiformes, 1-lJ lin. longi, pilis duplo longioribus ciliati. 
Spiculce sessiles lanceolatae, l^-lf lin. longae, spadiceae qoam 
villi involucrantes 4-plo longiores ; gluma i. chartaoea, auba- 
cuminata, minutissime bidentata, carinis supeme ciliolatis, in dorso 
medio longe pilosa, inter carinas marginesque tenuiter l-nervis ; 
ii, chartacea, lanceolata, acuta, longiuscule ciliata, S-nervis ; 
iii. oblonga, obtusa, hyalina, ciliata; iv. quam ii. duplo brevior 
lanceolata, hyalina, supeme ciliata, ex apice subintegro aristata, 
arista gracili pallida 3 lin. longa; palea minuta, subrotunda, 
apiculata, hyalina, evenia. Lodiciilce glabrae. Stamina 2 ; 
antherse | lin. longae. Spicules jjedicellatcB sessilibus paulo 
minores ; gluma i. ubique longe denseque pilosa ; ii. in dorso 
pilosa. 

Formosa. Taiwan, Apes' Hill, Play/air, 314. 

This and E. fiilvitSy Nees, collected by Dr. A. Henry, near 
Ichang, Patung district (No. 5115), ure the only species known 
from Chinese or Japanese territory. 

313. Spodiopogon Beccarii, Sta2)f [Gramineae-Andropogoneae] ; 
inter Sjtodiopogonem et Erianihum intermedins, ob ramos graciles 
et glumam i. hand manifesto carinatam priori adnumerandus, 
et, si divisionem generis a Hackel propositam accipias, juxta 
S. (Pleura^hnen) dtibitim, Hack., ponendus. 

Gulmi robusti, ad 4 lin. crassi, glaberrimi. Foliorum vaginae 
glaberrimae, quam intemodia paulo breviores ; ligulae breves, 
rotundatae, firmae ; laminae e basi angusta lineari-lanceolatae 
setaceo-acutatae, ad 9 poll, longae, ad 9 lin. latae, firmae, 
glaberrimae. Panicula ad 8 poll, longa ; rami solitarii, graciles, 
basi longe nudi, inferiores ad 1^ poll, longi, f.d nodos barbati ; 
racemi breviter vel brevissime pedunculati, pauciai-ticulati, 
brunnescentes, gilbo-villosi ; rhachis fragillima ; articuli 1-lf 
lin. longi, ut pedicelli paululo breviores clavati, glabri vel 
sparse pilosuli atque apice breviter ciliati. Spiculce sessiles 
lanceolatae villis involucrantibus paululo breviores ; gluma i. 
oblonga, obtusa, circiter 2 lin. longa, apice subhyalina, praeter 
margines ciliolatos glaberrima, nervis 4-6 subaequalibus vel 2 
lateralibus paululo longioribus et validioribus vix carinan- 
tibus nee medio nervo distincto ; ii. lanceolato-oblonga, subacuta, 
3-nervis, marginibus breviter ciliatis ; iii. praecedenti similis sed 
latior et paulo brevior ; iv. oblonga, 1^ lin. longa, ad medium biloba, 
lobis denticulatis arista ad 5 lin. longa ; palea lineari-oblonga, 
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ciliata, !{ lin. longa. Lodimike glabrcc. AntJtercB vix 1 lin. longte. 
Spiculce pediceUatxe sessilibus similes, sed nervi glumaram i.^ ii. 
et iii. crebriores. 

Sumatra. Highlands of Padang, Becccin\ 398. 

314. Diplachne Gatacrei, Stnpf [GraminesB-FestucesB] ; affiuis 
I), serotmofj Link, sed paniculas ramis gracillimis spicnlas tantam 
3-2 distincte pedicellatas gerentibus vel spicala solitaria terminatis 
atqne glumis florentibus 3-neryibas distincta. 

Herha laxe csspitosa, ad 2 ped. alta, innovationibns abbrevlatis 
dense foliatis. Gulmi graciles, multinodes. Foliornm culmoram 
vaginae arctsB qnam intemodia panlo breviores yel longiores ; 
ligolaB ad seriem ciliamm minutarum reductse ; laminaB patuIsB, 
breviter lineari-lanceolatse, acntae, &~10 lin. longae, glaucffi, 
asperolae. PaniaifUi laxa, 2^ poll, longa ; rami infimi ad If poll, 
longi, spicnlas 3-2 gerentes ; cseteri spicala solitaria terminati ; 
pedicelli spicnlas aeqnantes. Spicuke ad 5 lin. longae, 4^6-flor8B; 
rhachilla minnte hirtella ; glnma i. lanceolata, acuta l\-2 lin. 
longa^ hyalina, l-nervis ; ii. similis, sed magis oblonga et obtusior ; 
glumas fiorentes oyato-oblongse, obtusae, obscnre emarginatae, 
2^ lin. longae, glabrae, pallide virides, apicem versus saepius 
purpurascentes, 3-nerves, mucronatae. 

India. Chitral, Warai, 4500 ft., Ghitral Relief Exped., 1895, 
17626. 

315. Alsophila Henryi, Baker [Filices-Polj'podiaceae] ; ab 
A. Oldham i^ Bedd. {A. scottiamiy Baker) recedit segmentis 
ultimis duplo latioribus distinct^ dentatis, venis 9-10'jugis, 
sons majoribus medialibus. 

Caudex 5-20-pedalis. Ldmina ampla, tripinnatifida, modice 
firma, utrinque viridia, glabra ; pinnae oblongo-lanceolatae, 
2-2^-ped. longae, 9-10 poll, latae, rhachibus castaneis facie pilosis 
dorso nitidis ; pinnulae lanceolate, sessiles, inferiores 4^-5 poll, 
longae, 12-14 lin. latae, profunde pinnatifidae ; segmenta tertiaria 
lineari-oblonga, dentata, 2 lin. lata ; vense segmentorum 9-10-jugi3B, 
perspicuae, erecto-patentes, omnes plerajque simplices, inferiores 
interdum furcatae. Son superficiales, globosi, inter costam et 
marginem mediales. 

China. Yunnan ; forests of Mengtze, alt. 4000 ft., Henry ^ 11451. 

316. Davallia (Humata) platylepis, Baker ; [Filices-Poly- 
podiaceae] ; frondibus D, aituiri&^isi^ Smith, similis, recedit 
indusio late orbiculari marginibus liberis. 

Rhizoma gracile, late repens, epigaeum, paleis lanceolatis 
membranaceis ascendentibus ferrugineis demum albidis dense 
vestitum. Lamina deltoidea, 9-10 poll, lon^, coriacea, utrinque 
glabra, rhachibus anguste alatis ; pinnae infimae reliquis multo 
majores, tripinnatifidae ; pinnae et pinnulae basi inferiori cuneatae ; 
segmenta ultima parva, inaequaliter oblonga, obtusa ; venae seg- 
mentorum furcatae ; petiolus nudus, pallide brunneus, 6-1 poll. 
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longus. Sori globosi ad dentes ultimas solitarii. Indimwn 
orbiculare, chartaceum, persistens, glabrum, ^ lin. diam., basi 
affixnm, marginibus liberis. 

China. Yunnan ; Mengtze, on rocks, alt. 4800 feet, Henry, 
10082. 

317. Adiantum mjrriosorom, Baker [Filices-PolypodiacesB] ^ 
habitu omnino A. pedatOy Linn., simile, recedit sons parviB 
globosis, indusio reniformi persistente. 

Lamina pedata, 8-9 poll, longa et lata, chartacea, utrinqne 
glabra, intense glauca, rhachibus gracilibus nudis nitidis atro- 
castaneis : segmenta primaria 10, erecta, lanceolata, pinnata, cen- 
tral ia 6-8 poll, longa, 10-12 lin. lata, exteriora sensim minora ; 
segmenta ultima crebra, subsessilia, triangularia, margine superiori 
crenato fertili, marginibus inferioribus et interioribus rectis 
sterilibus ; petiolus 6-7 poll, longus, atrocastaneus, nudus, nitidns. 
Son' ad segmenta inferiora 4-5, globosi. Tndtmum reniforme, 
firmum, glabrum, ^-f lin. diam. 

China. Yunnan ; southern mountains of Mengtze, alt. 6000 ft., 
Henry, 9266. 

318. Nephrodium (Lastrea) Oreaghii, Baker [Filices Polypo- 
diaceas] ; a N. caripensi^ Hook, i-ecedit venulis 7-8-jugis, indusio 
persistente. 

Stipites elongati, nudi, straminei, 15 poll, longi. Frondes ohlongo- 
lanceolatse, bipinnatifidse, modice firmae, utrinque virides, facie 
glabrae, dorso obscure pubescentes, sesqnipedales, medio 6 poll, 
latas, pinnae multijugas, sessiles, lanceolatas, profunde pinna- 
tifidae, infimae baud reduct«, majores 3-4 poll, longae, 9-10 lin. 
latae, segmentis secundariis lineari-oblongis integris obtusis 1 lin. 
latis, venulis simplicibus erecto-patentibus 7-8-jugis. Son parvi, 
mediales, indusio glabro persistente. 

British North Borneo. Greagh. 

319. Nephrodium (Lastrea) difflractum, Baker [Filices- Polypo- 
diaceae] ; cum N, undulato. Baker, ceylanensi, rhachidi primario 
yalde flexuoso congruit ; difEert pinnis magis compositis, rhachibus 
alteris rectis. 

Palew basales magnae, lanceolata?, erectae, firmulae, brunneae. 
Lamina deltoidea, decomposita, 15-18 poll, longa, modice firma, 
utrinque viridia glabra, rhachi primario gracili stramineo nudo 
valde tiexuoso ; pinnae infimae reliquis majores, deltoideae, deflexae, 
distincte petiolat®, latere inferiori productae ; segmenta ultima 
ovata, obtusa, basi inferiori cuneata ; venae laxae, simplices, per- 
spicuae, venulis lateralibus ascendentibus ; petiolus nudus, gracilis, 
pedal is. Son parvi, globosi, ad bases dentorum ultimorum ap- 
proximati. Indusium parvum, viridulum, glabrum, persistens, 
reniforme. 

China. Yunnan ; Mengtze, south-east mountains, in woods' 
alt. 80(K) ft., Henry, 9028. 
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320. Polypodittm (Goniopteris) stenolepis, Baker [Filices-Poly- 
podiacese] ; ad P, lineatum^ Colebr., mafris accedit ; recedit venulis 
sorisque d-4-jiigi8 laxe dispositis. 

Lamina deltoidea, 16-18 poll, longa et lata, simpliciter pinnata, 
snbcoriacea, utrinque viridia, glabra, rhachi gracili stramineo sub- 
nudo ; pinnae lanceolate, acnminatae, denticnlatse, breviter petiolatae, 
basi utrinque rotundat«3, inferiores 7-8 poll, longae, deorsum 8-0 
lin. lat» ; venae primariae parallelae, venulis simplicibus ascen- 
dentibus 3-4-jugis ; petiolus pedalis, sursum stramineus, nudus, 
deorsum paleis magnis squarrosis lineari-subulatis atrobrunneis 
prseditus. Sort parvi, globosi, superfieiales, 3-4-jugi, laxe dis- 
poBiti. 

China. Yunnan ; mountains north of Mengtze, alt. 5500 ft., 
Henry, 9038. 

321. Polypodium (aoniophlebium) aspersum, Baker [Filices-Poly- 
podiaceae] ; ad P. suhauriculatum^ Blume, magis accedit ; differt 
pinuis paucioribus brevioribus, areolis utrinque costam sa3pissime 
uniseriatis, soris paucis sparsis. 

Rhizoma repens, epigaeum, flexuosum, 2 lin. diam., paleis 
lineari-subulatis brunneis dense vestitum. Lamina oblongo- 
lanceolata, simpliciter pinnata, 15-1 8 poll, longa, 5-6 poll, lata, 
membranacea, utrinque viridia, glabra, rhachi gracili nudo ; pinnae 
infra apicem 10-12-juga, lanceolatae, acuminatde, obscure inciso- 
crenata3, inferiores liberae sessiles 2^3 poll, longae 4 lin. latae ba^i 
utrinque rotundatae, superiores basi adnatae ; areolae utrinque costam 
saepissime uniseriatae ; venae liberae, perspicuae, laxe dispositae ; 
petiolus gracilis, nudus, 4-5 poll, longus. Sort parvi, globosi, 
Huperficiales, inaequaliter sparsi. 

China. Yunnan ; Mengtze, south-east mountains, alt., 6000 ft., 
Henry, 9054. 

322. Polypodium (Phymatodes) subintegrum, Bakrr [Filices- 
Polypodiaceae] ; ad P, soridenfetUj Hook., magis accedit ; differt 
frondibus angustioribus subintegris, soris majoribus oblongis 
snperficialibus. 

Rhizoma epigaeum, late repens, paleis par vis lanceolatis nigres- 
centibus membranaceis dense vestitum. Lamifiu anguste linearis, 
rigide coriacea, 10-12 poll, longa, medio 2 lin. lata, ad basin et 
apicem sensim attenuata, facie viridis glabra, dorso paleis minutis 
peltatis brunneis conspersa, marginibus obscure repandulis leviter 
revolutis ; venae praeter costam obscurae immersae ; petiolus 
»ubnullus. Sori magni, marginales, oblongi, superficiales, buUati, 
2 lin. longi. 

China. Yunnan ; south of the Red River, alt. 6000 ft., 
Henry, 9194 ex parte. 

323. Polypodium (Pleuridium) oligolepis, Baker [Filices-Polypo- 
diaceae] ; ad P, hemionitid'eumy Wall., accedit ; differt soris 
utrinque prope costam uniseriatis, inter venas primarias parallehiH 
solitariis. 
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Rhizoma epigseum, repens, 2 lih. diam., paleis lanceolatis sor- 
dide brnnneis Testitnm. Lamina lanceolata, Integra, 9-12 poll, 
longa, infra medium 18-31 lin. lata, ad apicem sensim attennata, 
basi secus stipitem decurrens, modice firma, facie viridia glabra, 
dorso prsBsertim ad costam parce paleacea ; vense majores margin! 
paene parallels ; vennlas intermedisB in areolae copiosas anasto- 
mosantes; petiolns snbnudas, gracilis, 4-6 poll, longus. Sort 
globosi, snperficiales, 1 lin. diam., utrinqae propecostam uniseriati. 

China. Yunnan ; Mi-le district, Henri/, 9896. 

324. Polypodium (Phymatodes) palmatopedatum, Baker [FilieeH- 
Polypodiaceae] ; a speciebus reliquis hujus subgeneris recedit 
frondibus palmatopedatis. 

Rhizama epigaeum, longe repens, 2-lin. diam., paleis magnis 
lanceolatis cuspidatis membranaceis sordide brnnneis erectis 
dense vestitum. Lamitia quadrata, pedato-palmata, basi cuneata, 
10-12 poll, longa et lata, membranacea, utrinque viridis, glabra, 
facie nuda, dorso paleis minutis brunnais conspersa, segmentis 
10-12 erectis lanceolatis leviter imbricatis, centralibus 7-8 poll, 
longis 12- 15 lin. latis, exterioribus multo minoribus ; vensB in 
areolas parvas hexagonas anastomosantes, primarisa parallelas 
nulls. Sort superficiales, prope costam uniseriati ; inferiores 
oblongi vel lineari-oblongi, superiores globosi. 

China. Yunnan ; Mi-le district, Henry, 9289. 

325. Polypodium (Phymatodes) trisectum, Baker [Filices-Poly 
podiaceae] ; ad P, trifidmn, Don, accedit; differt rhizomate gricili 
frondibus membranaceis trisectis, lobis lateralibus parvis erecto- 
patentibus. 

Rhizoma epigseum, repens, gracile, paleis parvis linearibus ap- 
pressis sordide brunneis vestitum. Lamhia delt'Oidea, trisecta, 
10-12 poll, longa, membranacea, utrinque viridis, glabra, lobo 
terminali lanceolate integro deorsum 18-21 lin. lato ad apicem 
sensim attenuate, lobis lateralibus multo brevioribus erecto- 
patentibus ; vensB primarise paralielse, erecto-patentes, margin! 
paene productae ; venulae intermediaB in areolas copiosas hexagonas 
anastomosantes, venulis liberis inclusis ; petiolus gracilis, nudus, 
4-5 poll, longus. Son globosi, superficiales, ad costam contigui, 
utrinque costam uniseriati, inter venas primarias solitarii. 

China. Yunnan ; Mi-le district, in woods, Henri/, 9891. 

326. Polypodium (Phymatodes) triglossum, Baker [Pilices-Poly- 
podiaceas] ; ad P. trifidum, Don, accedit ; diflFert frondibus 
chartaceis trisectis, lobis lateralibus magnis erecto-patentibus. 

Rhizoma repens, epigaeum, paleis parvis lanceolatis mem- 
branaceis f errugineis dense vestitum. Lamina deltoidea, trisecta, 
pedalis, chartacea, utrinque viridis glabra, facie nuda, dorso 
pallidiora, paleis paucis appressis membranaceis atro-brunneis 
peltatis vel ovato-cuspidatis conspersa ; venae primariaB-parallelad 
erecto-])atentes, margin! paene productae ; venulae intermediae in 
areolas parvas hexagonas anastomosantes, venulis liberis inclusis 
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88Bpe prodactiB; petiolus subnudas, gracilis, branuenSy pedalis. 
Sori parvi, oblongi, saperficiales, atrinque prope costam aniseriati, 
inter venas primarias aolitarii. 

China. Yunnan ; district of Mi-le, in mountain forests, 
Henry, 9953. 

327. Oymnogramme (Selliguea) pentaphylla, Baker [Filices- 
Polypodiaceae] ; ad O. ellipticamj Baker, arete accedit ; differt 
pinnis paucioribus latioribus, soris brevioribus ab costam et 
marginem remotis. 

Rhizoma epigseum, repens, paleis lanceolatis erectis sordide 
bronneis dense yestitum. Lamina deltoidea, simpliciter pinnata, 
8-9 poll, lon^ et lata, chartacea, utrinque viridis, glabra ; pinnae 
bijugaB, lanceolataB, integrsB, medio 15-18 lin. latsB, e medio ad 
basin et apicem sensim attennat® ; venae in areolas copiosas 
irregulares hexagonas anastomasantes, yenulis liberis inclusis 
productis ; petiolus gracilis, nudus, 8-9 poll, longus. t/ori lineares, 
erecto-patentes, laxe dispositi, uniseriati, inter costam et marginem 
mediales. 

China. Yunnan ; Mengtze, mountains, alt. 6000 ft., Henri/, 
9033. 

328. Antrophyum stenophyllum, Baker [Filices-Polypodiaceae] 
ad A. lineatum^ Kaulf., magis accedit; differt defectu costae 
centralis obviae, et soris lineas 2 longas formantibns. 

Rhizoma breviter repens, paleis ovato-lanceolatis nigris clathratis 
vestitum. Lamina Integra, linearis, 4-5 poll, longa, medio 3 lin. 
lata, ad apicem et basin sensim attenuata, subcoriacea, utrinque 
viridia, facie venis elevatis plicata ; yenae yerticales, raro anastomos- 
antes; petiolus subnullus yel breyissimus. Sori saepissime 2, 
parallel!, yerticales, immersi, raro anastomosantes, ad apicem et 
basin laminae baud product!. 

China. Yunnan ; on rocks, Hsinkai, Red river, Henry, 9607. 

329. Antrophyum obovatum, Baker [Filices-Polypodiaceae] ; 
habitu ad A. latifolium, Blume, accedit ; soris in canalibus angustis 
verticalibus immersis recedit. 

Rhizoma breviter repens, paleis subulatis parvis brunneis dense 
vestitum. Lamina obovato-cuneata, cuspidata, 5-6 poll, longa, 
medio 2-4 poll, lata, coriacea, utrinque viridis, glabra, facie plicis 
verticalibus rugosa, dimidio superior! rotundata, cuspidata, dimidio 
inferior! cuneata ; venae primariae verticales parallelae, sseipe anasto- 
mosantes ; costa nulla ; petiolus nudus, interdum semipedalis. 
Sori eopiosi, immersi, ad venas decurrentes, ad apicem et basin 
laminae hand product!. 

China. Yunnan ; Mengtze, on rocks in mountain forests, alt. 
5000 ft., Henry, 9153 A. 

330. Aorostiohum (ElaphogloMum) yunnanense, jBa^^r [Filioes- 
Polypodiaceae] ; ad A. stigmatolepidem. Fee, magis accedit; 
frondibus linearibus ad imarginem paleis parvis ciliatis et paleis 
facialibus profunde stellatini Hssis differt. 
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Rhi^omn breviter repens, paleis lineari-subulatiB castaneiH 
erectis dense vestituin. Lamina stefi'lis simplex, linearis, sub- 
coriacea, 6-8 poll, longa, medio 5-6 lin. lata, ad basin et apicem 
sensim attennata, utrinque viridis glabra, paleis minutis peltatis 
pallide brunneis i>rofande stellatim fissis decorata, margine paleis 
minntis ovatis membranaceis pallide brunneis ciliata ; venae 
immersae, obscur8B,erecto-patente8, simplices vel furcatse ; petiolus 
12-18 lin. longus. Laynina fertUis 5-6 poll, longa, medio 3 lin. 
lata, per totam faciem inferiorem sorifera ; petiolus 4-5 poll, 
longus. 

China. Yunnan ; Mengtze, on mountains, alt. 50CK) ft., 
Henry, 10310. 



DGXXIY.-MISGELLANEOUS NOTES. 

Her Majesty's Government, having determined to adopt the 
recommendations of the West India Commission (see Kew Bulletin^ 
1897, pp. 401-402), the necessary supplementary estimate was 
passed by the House of Conmions on August 2. It had been 
decided to constitute for the purpose a new Department, to be 
administered by an Imperial officer, to be styled Commissioner of 
Agriculture. The post has been offered to and accepted by 
Dr. Morris, the Assistant Director of the Royal Grardens, who 
had accompanied the Commission as expert adviser. The head- 
quarters of the Department will be at Barbados. In the course of 
the debate the following remarks were made by the Secretary of 
State for the Colonies, and by Sir Edward Grey, who had been one 
of the Royal Commissioners : — 

Extract from the ''Times;' August 3rd., 1898. 

Mr. Chambbrlain : The ground provisions upon which the 
people live are not in the West Indies exchangeable products. In 
Jamaica the peasant proprietors exchange their products with the 
labourers on the sugar estates. If the sugar industry in the West 
Indies were destroyed, the peasant proprietors would be totally 
unable to exchange their products. Although it is most desirable, 
as far as possible, that the peasant proprietor should be encouraged, 
it must not be supposed that that would relieve us from difficulty. 
If sugar were to fail we should still find the population in great 
difficulty and distress. Still, we are doing all we possibly can in 
regard to this matter. We are seeking specially for accommodation 
at St. Vincent, and in other colonies in which we have Crown 
lands we have directed the Government to do everything in their 
power to enable the labouring population to establish themselves 
on easy terms on the land, and to report any suggestions they may 
make in the matter. The second suggestion of the Royal Com- 
mission is much more important, — that we should seek as far as 
possible to substitute partially for sugar alternative industries. No 
doubt there is some encouragement to believe that in the future, 
at any rate, this may relieve the stress of the situation, and, 
indeed, it will be the only hope if under any circumstances the 
cultivation of sugar were absolutely to fail. But, as I have said, 
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the Royal Commission themselves point out that any attempt to 
snbstitnte other industries for sugar must be a slow process, and 
must proceed with the greatest caution. It is not easy to extend 
indefinitely the production or sale of any particular plant or 
produce. In the first place, it seems as though nature revenges 
itself in some way or other, because almost invariably the action 
is followed by some kind of disease or pest by which the industry 
is hampered and damaged, as with the coffee in Ceylon, and 
other industries. Not only that, but, as the demand in all these 
cases is limited, if you increase the production too rapidly you 
destroy all profit in connection with it. Still, we are bound to 
make the experiment, and we may be encouraged by the 
success attending the experiment in Jamaica, which was at 
one time an almost exclusively sugar-producing colony. At 
present only 18 per cent, of the exports of the colony are 
in sugar, the other exports being made up of fruit and 
other tropical productions ; and we may agree with the recom- 
mendation of the Royal Commission, that everything should be 
done that can be done to promote a better knowledge of the 
industries likely to be successfully carried on in the West Indies 
and any other colonies where possible. The obsiacles in the way 
are, in the first place, the ignorance of the population — ^their 
technical ignorance of cultivation of this special character — ^and 
the lack of communication. The fact is that the West Indies are 
separated, one island from the other, and all from the great 
markets of the world, only being related to them by communi- 
cations which at the present time are very slow, imperfect and 
nnBatiBfactor}\ Where tropical produce is concerned speedy 
communication is of the first importance The recommendations 
of the Commission in this regard were twofold. In the first 
instance they suggested that a special public department should 
be established dealing with all questions of economic plants 
and botanic stations in all the islands — we propose to adopt 
that suggestion — and that this establishment should be placed 
under the direction of Dr. Morris, Assistant Director at Kew, 
who is marked out, as I think anyone who knows anything of 
Kew will admit, by special qualifications for an important position 
of this kind. Not only has he all the scientific and other know- 
ledge in the pctfsession of the authorities at Kew, but also special 
acquaintance with the West Indies, and if those other industries 
are to be successful there is no one more capable of doing it than 
Dr. Morris. In order to carry out this scheme, which we owe 
entirely to the Royal Commission — because, except in detail, 
I know no way of improving on their recommendation — we ask 
for a grant of £4,500, all the money we can spend during the 
present financial year. But we estimate that the annual charge 
will be £17,500. That will be the future demand, and it must 
continue if the experiment shows a prospect of success until the 
Colonies are once again placed in a self-supporting condition. In 
connexion with this there is another recommendation which is of 
equal importance, and that is that communication between the 
islands and the markets should be greatly improved. We wish 
to establish direct communication with Canada. We also 
propose to establish a line of steamers to carry fruit between 
the islands and New York, and, if posnible, to secure Ix^tt^^r 
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commanication between Jamaica and London, i?^here at the present 
time no large fruit trade has been established with the West 
Indies, but where there is a market of almost nnlimited extent if 
only commanication were satisfactory. We also propose, for the 
sake of the islands generally and the peasant population, that 
intercolonial communication should be established — ^fortnightly 
communication — between the different islands. The sum we ask 
under this head is £5,000 for the present year — all we expect to 
spend during the financial year ; but, as far as we can at present 
say, the probable estimate of future expenditure is £20,000 a year. 
As regards both granta and other grants which we ask from the 
Imperial exchequer, I have to point out that it is absolutely 
impossible for the Colonies to bear the cost under the present 
circumstances. We hope they may be in the future self- 
supporting, but at present it is absolutely impossible for them to 
do anything for themselves. If these grants were thrown on the 
revenue of the Colonies the only result would be that their deficit 
would be increased, and we should have to ask for an increased 
grant in aid instead of a grant in aid for communication, agri- 
culture, and technical instruction. The advantage of taking the 
whole matter into our own hands is that we shall have it under 
our control, and we shall not be hampered by local jealousies, and 
shall be able to introduce something like a general scheme, which 
would be impossible if local Legislatures in each case had to be 
consulted, and local jealousies were brought into play. I regard 
the whole of this cost as being an expenditure intended to relieve 
the British Government of future charges. The object is to assist 
the West Indian Colonies in every possible way to provide 
alternative industries to sugar. If it succeeds the Colonies will 
again become self-supporting, and if it fails I am bound to say 
that we, at all events, are unable to suggest any other alternative. 

Sir Edward Orby said : F^t of the vote is a grant in aid 
of the agricultural department, and I am exceedingly glad to hear 
that Dr. Morris is to be in charge of this department. He will 
bring to the discharge of his duties a knowledge of tropical 
produce, the possibilities and conditions of the cultivation of that 
produce, which I do not think can be surpassed by any one. He 
will bring to the administration of the department the greatest 
ability, energy, enterprise, and devotion to work. His knowledge 
and assistance in reference to the prospects of the islands were of 
the greatest value to the Commission, and I am sure his work at 
the head of the department will be of the highest value to the 
islands, and, should the appointment become i)ermanent, will be of 
increasing value year by year. So much in regard to the personnel 
of the department. The object of providing alternatives of culti- 
vation is referred to in the report of the Commission. Though 
we may give relief in a pecuniary form we cannot be content with 
that. We ought to take what steps we can to restore prosperity, 
that relief may become less necessary every year, and as soon as 
possible cease altogether. That is the object of this part of the 
vote, that in the islands where the sugar industry has almost 
disappeared, or is likely to do so, an alternative industry may be 
created. In some of the islands tlxere is a possibility of doing that 
at present, and in Jamaica, to which the hon. member for 
Northampton referred, alternative cultivation has saved the 
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Bituation, though it has not restored prosperity. The hon. member 
for Northampton has noticed this, and he seemed to think that what 
had been done in Jamaica might be done in the other islands. . 
Bnt it is Impossible for the smaller islands to do for themselyes 
what Jamaica has done. A first necessity is to have good 
commanication with markets, and this the smaller islands have 
not. Jamaica is a larger island and the industry ia more extensive 
in proportion, and there are easy and cheap means of communi- 
cation. Dominica, St. Vincent, St. Lucia, and perhaps some of 
the other islands are just as suited to the growing of the fruits 
which haye been to the advantage of Jamaica. But at the present 
moment, the situation is that no one will attempt to grow the 
fruit because they could not send the fruit to the market, and no 
one will provide the steam communication because there is no 
fruit to bring away. What is essential is cheap and rapid freight, 
and that steamers should call regularly. The object of this vote 
will be to provide steam communication, and to encourage the 
growth of produce. 

The following correspondence records the circumstances under 
which Dr. Morris's long and useful connection with Kew 
terminates : — 

Colonial Office to Office of Works. 

Downing Street, August 4, 1898. 
Sir, 

I AM directed by Mr. Secretary Chamberlain to request you 
to inform Mr, Akers Douglas that the House of Commons having 
made provision for the new Agricultural department in the West 
Indies, Dr. Morris has been definitely offered, and has definitely 
accepted, the post of Commissioner of Agriculture for the West 
Indies. 

It is proposed that he shall vacate his present post and ent^r 
upon his new duties on the 1st of September next. It is under- 
stood that this arrangement will be convenient to the Director of 
the Royal Gardens, and Mr. Chamberlain trusts that it will meet 
with Mr. Akers Douglas' approval. 

I am, etc.. 
The Secretary of (Signed) C. P. LuCAB. 

The First Commissioner of Works. 

Office of Works to Royal Gardens, Kbw. 

The Director of Kew, 

The appointment of Dr. Morris has now been officially 
confirmed. 

The First Commissioner regrets the loss of Dr. Morris* valuable 
services, but is glad that they will be retained for the furtherance 
of objects most important to the State, although beyond the sphere 
of this Department. 

August 14, 1898. R. B. B. 



Mr. David Tannock, at present a sub-foreman in the employ 
of the Royal Ganlens, has been appointed by the Secretary of 
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State for the Colonies, on tlie recommendation of the Com- 
missioner of Agriculture for the West Indies, Resident Agri- 
cultural Instructor to be attached to the Botanic Station at 
Dominica. 



Oolonial Work of Kew.— In the course of the debate in the 
House of Commons on August 2, the Secretary of State for the 
Colonies made the following reference to the services of Kew to 
the Colonies : — 

Let me express in passing, what I think is only due — ^my deep 
sense of obligation to the authorities at Kew for the assistance 
they have given me in regard to the West Indies and other 
colonies. I believe my predecessors would heartily join me in 
this recognition of the services of Kew. I do not think it is too 
much to say that at the present time there are several of our 
important colonies, which owe whatever prosperity they possess 
to the knowledge and experience of, and the assistance given by 
the authorities at Kew Gardens. Thousands of letters pass every 
year, between the authorities at Kew and the Colonics, and they 
are able to place at the service of those colonies, not only the best 
advice and experience, but seeds and samples of economic plants 
capable of cultivation in the Colonies. (Cheers.) 

A similar testimony to the value of this bmnch of the work of 
the establishment was given by Mr. Chamberlain's predecessor, 
the Marquess of Ripon (see Kew Bulletin^ 1895, pp. 205-208). 



Botanical Magarine for August. — Gortaderia jubataj the subject 
of plate 7607, was originally described as Oynerium jubatum. 
This species and a few others, including the well known Pampas 
Grass, G. argeriteumy are found to be suflBLciently distinct to be 
separated from ChyneHum. The specimen figured was furnished 
by W. E. Gumbleton, Esq., in whose garden at Belgrove, County 
Cork, it was grown. It is a native of the Andes of Ecuador, 
Bolivia, and Peru. Tchlhatchewia isatidea is a handsome 
Crucifer from Armenia. Seeds were received at Kew from the 
Imperial Botanic Gardens, St. Petersburgh, in 1896. The 
beautiful Btuidl&fa vaHabilis is a native of China, where it was 
discovered by Dr. Augustine Henry. The drawing was made 
from a plant sent to Kew from the Jardin des Plantes, Paris, in 
1896, which flowered outside against a wall in July, 1897. 
Ledum glandulosiim^ native of California and British Columbia, 
flowered in the Aborf»tum in May, 1897, the plant drawn having 
l>een raised from seeds communicated by Professor Sargent, 
Director of the Arnold Arboretum. The Chilian Rihes vilhswn 
has been grown at Kew for many years ; it has golden-yellow 
flowers borne in dense racemes. 



The Flora of China.— It is satisfactory to be able to announce 
that the enumeration of Chinese plants (in the Journal of the 
lihmean Society) is near completion in its original form : but a 
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loug time must elapse before the enormouB accumulation of 
additional material can be worked out. Dr. A. Henry has 
recently presented a farther collection of some 2,500 numbers, 
which, he estimates, contains about 2,000 species. This collection 
is from Eastern Yunnan, and it has been roughly classified and 
some of the more striking novelties taken out for early publica- 
tion in Hooker's Icones Plantar am. The novelties are numerous, 
but no distinct or obviously new generic type was detected in the 
sorting. Messrs. Bourne, Carles, Ford, and Hancock, and other 
correspondents, have sent smaller, though not less interesting, 
collections. 



Incense Trees of the West Indie8.~There are apparently several 
very distinct plants known as "Incense ti'ees" in the West 
Indies : — 

(1.) The most widely disti*ibuted and best known plant is 
Bursera gammifera^ L. (Burseraceae). This is the "Birch tree" 
of Jamaica, the "Gommier" of the Windward and Leeward 
Islands, and the " Turpentine tree " of St. Vincent. There are 
specimens in the Kew Herbarium also from Cuba, Florida, Mexico, 
and Guatemala. It has pinnate leaves with small precocious 
flowers. In his report on the forests of Jamaica, Hooper describes 
it as " a tree of the coast and coast ranges ; a smooth-barked, erect, 
deciduous tree, from its clean stem and its habit of branching 
only at the top adapted for live telegraph posts. As a timber used 
in coopering.'' Macfadyen states that all parts of the tree produce 
a gum capable of being substituted for gum-mastic as a transparent 
varnish. In the Kew Museums there are "flambeaux" from 
Dominica, said to contain the resin of this tree wrapped in leaves 
of the Balisier {Helicon t a sp.)* and in the spathe of Euterpe mon- 
tana. It is doubtful whether this resin in every case is really 
from Bursera gummi/era. Dr. Imray, who has also sent a gum 
resin from Bur sera gummijeray refers to it as " the large Gommier 
tree." 

(2.) In order to distinguish it from the incense tree of the low- 
lands, there is another tree called the ^ Mountain incense tree," 
but often simply " the Gommier." This is Da^ryodes hexandra^ 
Griseb., also belonging to the natural order Burseraceae. Grisebach 
describes it from Dominica specimens as a balsamiferous tree 
10 to 15 feet high. The size here given is evidently an error. It 
is correctly described by Hooper in his report on the forests of 
Grenada and Carriacou, p. 6, as follows : " The tree locally known 
as ' Gommier ' is also commonly represented in the forest, and 
grows to large dimensions, a girth of 9 feet being general with a 
height of 150 feet. Well grown Gommiers are found on the 
upper leeward slopes at the Grand Etang (1,800 feet). It is used 
for canoes, being hollowed out for the purpose, also in flooring 
and for roofing shingles." The occurrence of this tree in Grenada 
is referred to in the Kew Bulletin (1891, p. 149). 

In July last, specimens of the resin of Dacryodes liexandra^ 
obtained from trees growing in the Annandale Woods, Grenada, 
were forwarded to Kew by Mr, W, E. Broadway, Curator of the 
Botanic Station. 
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In St. Liicia, Hooper records the presence of the same tree, 
whei*e he says it is known as '* Gommier a canots." There are 
very fine specimens of resin from probably this species in the 
Kew Museum from St. Vincent. These were sent to the Forestry 
Exhibition at Edinburgh, in 1884, as *^ Gum opal.'* In Dominica, 
Ramage collected specimens of leaves and flowers, which are 
labelled •*6ommier rouge," and, he adds, "rich in a very 
inflammable gum." There are also specimens from Martinique 
and Porto Rico. In 1885 the Director of the Botanical Depart- 
ment in Jamaica forwarded to Kew specimens received from 
Mrs. Kin van, of Montserrat, of leaves and resin of a tree that 
Professor Oliver believed to be Ikicryodea hexandruy with the 
information that a resin similar to that sent had been valued in 
London at 28. 6d. per pound. The amount of resin, according to 
Mrs. Kinvan, ordinarily obtained in Montserrat is very small. It 
is possible that elsewhere, and from very old trees, it may be 
yielded in larger quantities. In March last, leaf specimens of the 
same species were received from Professor Tilden, of the Royal 
College of Science, South Kensington. In forwarding them to 
Kew for identification. Professor Tilden stated : " The resin pre- 
sents some points of chemical interest, and might be of some 
commercial value if obtainable in quantity. It resembles Gum 
animi." The gums animi and copal of commerce are well-known 
hard fossil resins found on the East and West Coasts of Africa. 
They differ considerably in texture from the soft resinous gums 
obtainable from these West Indian trees. 

(3.) A third species of West Indian incense trees is Protium 
guiarwnsey March. This is not recorded under that name in the 
Flora of the British West Indian Islands. It is probably the 
plant recorded by Grisebach as Idea heptaphylla (p. 172). 
Specimens of a variety of it were received from St. Lucia from 
Hooper in 1886. Previously it was represented in the Kew 
Herbarium from St. Lucia, communicated by Anderson, and also 
from the collection of Bishop Goodenough, but without a locality. 
This plant was figured and described in Hooker*s Icmies Plan* 
taruniy 1. 1571. Mr, Hooper sent it as the " Gomraier I'encens," 
of St. Lucia. 

The typical plant is indigenous to the mainland of South 
America, and, according to Marchand, it affords the ^' Tamhamaqiie 
(sic) huilense incolore and a resin called * Encens de Cayenne^ " 
A very similar resin from Venezuela in the Kew Museum is 
labelled ^ Tacamahacca." The tree was found in British Guiana 
by Schomburgk and Jenman. It is desirable that further inquiry 
be made respecting the occurrence of the plant in St. Lucia, 
and some of the resin said to be yielded by it might be forwarded 
for examination to this country. 
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DCXXV.-PARA RUBBER. 

(Hevea brasiliensis^ Muell. Arg.) 

What iB known as the Para ruhher of commerce is ohtained 
from the vast region drained by the Amazon and its tributaries 
estimated to embrace a territory nearly two-thirds the size of 
Europe. 

The plants yielding Para rubber consist of several species of 
Hevea belonging to the natural order Euphorbiaceae, fauiiliarly 
known as Spurges. 

We owe the first authentic account of the plants of this genus 
to M. de la Condamine, the leader of the French expedition sent 
out in 1773 to measure an arc of the meridian near Quito. The 
tree was known in the Andean region as " Heve " or " Jeve," but 
according to Spruce this name is also applied to Gastilloa elastica 
and to Siphocampylus Gaoutchoitc. In the Amazon valley it was 
called " Cahuchu " probably the origin of the word caoutchouc. 
The Portuguese in Brazil call the rubber " Seringa," and the 
native collectors " Seringuieros." The tree is " Pao de Seringa." 
These names suggest that the syringe was one of the earliest uses 
to which india-rubber was locally applied. 

Plants belonging to the genus Hevea are widely distributed in 
tropical South America. They are apparently found wild in no 
other part of the world. In the present state of our knowledge it 
is impossible to state accurately all the species that yield Para 
rubber. 

In a review of the species of Hevea by Mr. W. R Hemsley, 
in Hooker^s lames Plantarum, figures are given of Hevea 
»pruceanay Muell. Arg. (t. 2570), found in North Brazil, and of 
H. benthamianay Muell. Arg. (t. ^571), collected by Spruce on the 
Uaupes river in North Brazil and reported to be under cultivation 
in Venezuela. The floral structure of eight species are elucidated 
(t.t. 2573 and 2574), and the seeds of five species are carefully 
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compared and diBcriminated (t. 2575). This is the most recent 
revision of the Heveas, but their geographical distribution in each 
ease is not ev^n yet satisfactorily ascertained. In addition to 
those mentioned above the following are known from North 
Brazil : H. rigidifolia, Muell. Arg., H. discolor^ Muell. Arg., and 
H. lutea^ Muell. Arg. The latter is found on the Rio Negro and 
also in East Peru. One or two species of Micrandra (with 
simple leaves) are also known ss Seringa^ and according to Spruce, 
yield a milk containing caoutchouc. 

It is admitted that the chief species yielding the Para rubber of 
commerce is Hevea brasiliensis, Muell. Arg. (Siphonia brasiliensis, 
H. B. K.) the Seringa of the Portuguese and the Para rubber tree 
of the English. This is a slender tree reaching a height of 50 to 
60 feet with a circumference near the base of -6 to 8 feet. The 
leaves are digitate-trifoliate on long slender petioles. The diclinous 
flowers are produced in axillary panicles, the female larger and 
terminal. The fruit is a dry capsule splitting into three one- 
seeded pieces. The seeds are round-oblong about an inch in 
length, with a brown polished testa, mottled with dark blotches. 
{Collins^ Caoutchouc^ t. 1 ; Hooker's Icones Plantarum^ t. 2575, 
figs. 1-7 ; Siphonia brasiliensis Hayne's Oewac?iey xiv., t. 5). 

In a report recently furnished to the Foreign Office, by 
Mr. Consul W. A. Churchill {F.O. No. 2140, Annual Series, Trade 
of Para and district for the year 1897) the following account is 
given of this rubber tree (pp. 25, 26.) 

*' The Hevea tree is not conspicuous, and resembles many other 
forest trees. People have travelled for thousands of miles through 
the rubber region and have lived for years in the centres of the 
industry without even noticing it. The new-comer invariably 
expects to see the familiar glossy dark-green leaves of the FicuSy 
and is dissappointed with the insignificant ap])earance of the 
Hevea. In habit it is more like the English ash than anything 
else. It grows to a height of upwards of 60 feet. 

" The localities where rubber-trees thrive the best are on islands 
and low ground near rivers where the banks are periodically 
inundated. Ground that is above water at all times or that has no 
drainage is not so suitable to the tree. 

"A peculiarity of this rttbber-tree is, that it will not grow 
satisfactorily on cleared and open ground. It requires the shade 
of other trees, and still air, from the time that its growth begins 
until it becomes an adult tree. Without these conditions the 
supply of milk is very much affected. In fact, the tree has been 
known to die soon after the clearing of ground around it. 

"No cultivation of rubber trees worth mentioning has been 
attempted in the Amazons region. It is considered useless to 
invest capital in cultivation so long as the Amazonian forests 
show no sign of exhaustion." 

A very interesting note on the early history of the india-rubber 
industry* on the Amazon was communicated by R. Spruce to 
Hooker's Journal of Botany (vol. vii., 1855, pp. 193-196). This 
gives a graphic account of the beginning of the collection and 
preparation of Para rubber. 

" When I ascended the Rio Negro in 1851, 1 pointed out to the 
inhabitants the abundance of'seringa trees they possessed in their 
forests, and tried to induce them to set about extracting the gum ; 
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but they shook their heads, and said it wonld never answer. At 
length the demand for india-rubber, especially from the United 
States, began to exceed the supply ; the price consequently rose 
rapidly, until early in 1854 it reached the extravagant sum of 
38 milreis the arroba (2s. Od. per pound). This woke up the 
people from their apathy and the impulse once given, extended 
so rapidly and widely, that nearly throughout the Amazon and its 
principal tributaries the mass of the population put itself into 
motion to search out and fabricate seringa. In the province of 
Para alone (which now includes a very small portion of the 
Amazon) it was computed that 25,000 persons were employed in 
that branch of industry in the year 1854. Mechanics threw aside 
their tools, sugar-makers deserted their engenhos, and Indians 
their rogas ; so that sugar, rum, and even farinha, were not pro- 
duced in sufficient quantity for the consumption of the province, 
the two former articles having to be imported from Maranham 
and Pemambuco, and the last from the river Uaupes." 

The next authentic account is a " Report on the investigation 
and collecting of plants and seeds of the india-rubber trees of 
Para, &c," by Robert Cross, presented to the Under Secretary of 
State for India in 1877. Extracts from this are given below. 

Mr. Churchill's report already cited contains the latest and most 
authentic information in regard to the Para rubber industry. 

" Out of a revenue of £428,894 collected on exports in the State 
of Para in 1896-97, £415,295 was collected on rubber alone. The 
export duty is 23 per cent. 

" The entire Amazonian crop of 1895-96 amounted to 20,981 
tons, whereas that of 1896-97 reached 22,315 tons, an increase of 
6-4 per cent. The crop of the State of Para during 1896-97 
amounted to 8,844 tons." 

The sources of the rubber supply of the Amazonian region are 
approximately given by Mr. Consul Churchill, as follows : — 



Sonroes. 


Quantity. 


From River Puriis 

„ Madeira 

„ „ Juru6 

„ Solimoes 

„ Negro 
„ „ Javary and Port of Iquitos ... 
„ Peru and Bolivia (Cancho) 
.. Para 


3,500 Tons. 
2,200 „ 
2,100 „ 
1,000 „ 
700 „ 
1,500 „ 
2,000 „ 
9,000 „ 


Appi-oximate annual production ... 


22,000 „ 



"The internal water communication afforded by the river 
Amazon and its numerous branches is so great that railroads and 
other means of transport are hardly needed. Ocean steamers can 
reach Manaos, which is about 1,000 miles from the sea, at all times 
of the year. There is a regular service of ocean steamers plying 
during high river as far as Iquitos, a port of Peru, which is 2,200 
miles from the mouth of the Amazons." 
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Mr. Churchill continues : " The great demand for rubber and 
the ever-increaeing prices for it have the natural result of attracting 
the bulk of the people to this remunerative industry. So long as 
the demand for rubber continues the prospects as regards the 
development of agricultural industry will be comparatively 
insignificant." 

It follows that the rich lands of the Amazon valley are practically 
untouched except to tap the wild rubber trees growing upon them. 
Nearly all the necessaries of life are imported from other countries. 

The town of Para or Belem the headquarters of the great rubber 
industry of the Amazon region is on the right bank of the river 
Guama and about 100 miles from the sea. 

It is not on the banks of the Amazons, but is connected with the 
latter by a labyrinth of narrow channels through which passes all 
the shipping between the outer world and the numerous 
Amazonian ports inland. The true mouth of the Amazons is 
dangerous to navigation and is avoided. Hence the port of Para 
commands practically the whole Amazon region and is the 
emporium where is transacted the largest india-rubber business in 
the world. 

According to Mr. (Churchill, during the year 1897, the dis- 
tribution of Amazonian rubber from Para was as follows : — 



United Kingdom 


8,843 tons. 


France 


... 2,010 „ 


Italy 


65 „ 


U.S. America 


... 11,626 „ 



Total ... 22,544 ,, 



Locality, Soil, and Climate. 

Para is in about south latitude 1°, but the district of the same 
name extends over a vast forest region to the south and west, 
throughout which and the enormous forests of Central and 
Northern Brazil the rubber trees are abundantly found. The 
climate has been often 4oscribed and is remarkable for its uni- 
formity of temperature, usually not exceeding 87*^ F. at mid-day 
or below 74° at night. The greatest heat recorded is 95°, and the 
mean for the year is 8P. 

The rainfall occurs principally during the months from January 
to June, the maximum being in April when it reaches 15 inches. 
For the remaining six months of the year very little falls, but 
there are fine days in the wet season and occasional showers in 
the dry. The whole country is covered with dense moist forests, 
and the soil near the numerous and gigantic rivers is deep, 
heavy, and very fertile. During the wet season much of the low- 
lying country near the Amazon's mouths is flooded. In the gapos 
near Para, visited by Mr. Cross, he found a flat district only three 
or four feet above the highest tides and completely intersected 
with water-courses at low tide, fllled with a soft rich mud. The 
forest here, in which caoutchouc-collecting was vigorously carried 
on, was 80 or 100 feet high, and very damp and unhealthy, the 
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soil fall of moisture and very rich and fertile. The young 
plants, however, were not often observed to grow actually within 
the reach of the tides, but it is evident that they must occasionally 
be partially covered with water. 



Propagation. 

The most convenient means for propagating Para rubber trees 
is by seeds. As might be expected seeds are difficult to collect in 
the dense growth of the Amazonian forests. There is further no 
certainty that they are sound. On the other hand seeds are very 
readily obtained from cultivated trees now distributed over many 
parts of the tropics. If quite fresh they bear transport for a 
period of three or four weeks. Seeds forwarded from Ceylon to 
Kew in canvas bags have germinated to the extent of 95 per cent. 
If special precautions are necessary they may be packed in soil 
or cocoa-nut fibre moderately dry. The disappointment some- 
times experienced in despatching Para rubber seeds is due to the 
&ct that the seeds have not been quite fresh when packed. It is 
absolutely necessary that they be packed within a day or two of 
the time they have been gathered. Where this is done the seeds, 
if sound, should bear transport for three weeks at least. The 
other method of propagating the tree is by cuttings. These 
cuttings may be taken from the green lateral twigs as soon as they 
begin to harden ; they strike readily in rich firm soil. Mr. Cross 
(p. 8) observes that " for planting on inundated lands the period 
of high flood should be preferred. Cuttings of greater length 
would be required in this case, the lower ends of which should be 
sliced off in the form of a wedge. The workman could take a 
bundle of these, and wading into the water would plant at proper 
distances, but perfectly upright, taking care to push each cutting 
down deep enough in the soft muddy bottom, so that not more 
than three or four inches is above the surface of the water. The 
same rule would be applicable when planting in sludge or soft 
marsh land. The crowns of the cuttings must not, if possible, be 
put under water, as the young growths springing therefrom might 
rot. Seeds will not be found very applicable for planting in 
watery places or deep mud deposits. Some would come up, but a 
good many would mould and decay. In the varied course of 
circumstances and conditions, slight changes and modifications 
in the methods of working will no doubt suggest themselves. 

.... It should be planted in places where nothing else 
could be profitably cultivated, such as frequently inundated river 
margins, marsh land, and mud deposits." These remarks, it 
should be noted, apply only to the Amazon region. In other parts 
of the world Para trees have been found very impatient of floods, 
and have actually been killed by being planted within their 
reach. Again, it would not be desirable to form a plantation in 
any locality where the temperature at any time falls to 60° F. 

The tree when fully grown does not exceed a height of about 
sixty feet, and the largest trunk measured by Mr. Cross was six 
feet ten inches in circumference at a yard from the ground. From 
the upright habit of the tree it will not be necessary to plant at 
any great distance apart. 
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Collection of Rubber. 

Several accounts have been given of this; the fullest is that 
of Mr. Cross, who saw in practice the methods employed in the 
neighbourhood of Para. His description (p. 4) is as follows : — 

" The collectors begin to work immediately at daybreak, or as 
soon as they can see to move about among the trees. They say 
the milk flows more freely and in greater quantity at early morn. 
I do not attach much importance to this statement, but I have 
recorded it. Another and more probable reason is that as rain 
often falls about two or three o'clock in the afternoon the 
tapping must be done early, as in the event of a shower the 
milk would be spattered about and lost. The collector, first of 
all, at the beginning of the dry season goes round and lays at 
the base of each tree a certain number of small cups of burnt 
clay. At the lesser trees only three or four are put, but at the 
larger ones from eight to twelve are deposited. The footpaths 
leading from tree to tree are likewise cleared of sapling growths, 
and the bridges over the gapos (natural ditches), formed at each 
place by the trunk of a tree, are, where necessary, replaced. On 
proceeding to his work the collector takes with him a small axe 
for tapping, amd a wicker basket containing a good-sized ball of 
well- wrought clay. He usually has likewise a bag for the waste 
droppings, and for what may adhere to the bottoms of the cups. 
These promiscuous gatherings are termed sernafnby^ and form 
the *negrohead' of the English market. The cups, as already 
stated, are of burnt clay, and are sometimes round, but more 
frequently flat or slightly concave on one side, so as to stick 
easily with a small portion of clay pressed against the trunk of 
the tree. The contents of fifteen cups make one English Imperial 
pint. Arriving at a tree the collector takes the axe in his right 
hand, and, striking in an upward direction as high as he can 
reach, makes a deep upward sloping cut across the trunk, which 
always goes through the bark, and penetrates an inch or more 
into the wood. The cut is an inch in breadth. Frequently a 
small portion of bark breaks ofi: from the upper side, and 
occasionally a thin splinter of wood is also raised. Quickly 
stooping down he takes a cup, and, pasting on a small quantity 
of clay on the flat side, presses it to the trunk close beneath 
the cut. By this time the milk, which is of dazzling whiteness, 
is beginning to exude, so that if requisite he so smooths the clay 
that it may trickle direct into the cup. At a distance of four 
or five inches, but at the same height, another cup is luted 'on, 
and so the process is continued until a row of cups encircle the 
tree at a height of about six feet from the ground. Tree after 
tree is treated in like manner until the tapping required for the 
day is finished. This work should be concluded by nine or 
ten o'clock in the morning, because the milk continues to exude 
slowly from the cuts for three hours, or perhaps longer. I may 
state that there is a great difEerence among coUectora in the 
performance of these duties. Some take care to get good clay 
previously, and incorporate it well, so that a very small portion 
is needed to lute the cup to the trunk. They also work with 
neatness and intelligence, and invariably collect a good quantity 
of milk. Others, again, do not take the trouble to prepare clay 
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beforehand, hnt merely scrape up a handful when they require 
it at the side of a gapo^ which is often of little consistence, so 
that a large quantity is required to fasten the cups. This class 
of collectors have often many fragments of clay or other 
impurities in their milk, the result of not following a proper 
method of working. The quantity of milk that flows from each 
cut varies, but if the tree is large, and has not been much 
tapped, the majority of the cups will be more than half full, 
and occasionally a few may be filled to the brim. But if the 
tree is much gnarled from tapping, whether it grows in the rich 
^ sludge of the gapo or dry land, many of the cups will be found 
*to contain only about a tablespoonful of milk, and sometimes 
hardly that. On the following morning the operation is performed 
in the same way, only that the cuts or gashes beneath which the 
cups are placed are made from six to eight inches lower down 
the trunks than tiiose of the previous day. Thus each day 
brings the cups gradually lower until the ground is reached. . The 
collector then begins as high as he can reach, and descends as 
before, taking care, however, to make his cuts in separate places 
from those previously made. Jf the yield of milk from a tree 
is great, two rows of cups are put on at once, the one as high 
as can be reached, and ^e .other at the surface of the ground, 
and in the course of working the upper row descending daily 
six or eight inches, while the lower one ascends the same 
distance, both rows in a few days come together. When the 
produce of milk diminishes in long-wrought trees, two or three 
cups are put on various parts of the trunk where the bark is 
thickest. Although many of the trees of this class are large, the 
quantity of milk obtained is surprisingly little. This state of 
things is not the result of overtapping, as some have stated. 
Indeed, I do not believe it possible to overtap a tree if in the 
operation the wood is not left bare or injured. But at every 
stroke the collector's axe enters the wood, and the energies of 
the tree are required in forming new layers to cover those 
numerous wounds. The best milk-yielding tree I examined had 
the marks of twelve rows of cups which had already been put 
on this season. The rows were only six inches apart, and in 
each row there were six cups, so that the total number of wood cuts 
within the space of three months amounted to 72. It grew close 
to a gapo^ only eight inches above high-tide mark, and being a 
vigorous tre^ the cups were usually well filled, but with 
two years or so of such treatment the tree would probably be 
permanently injured. It has been supposed that the quality of 
the milk is better in the dry season than during the rains. 
Such is the case with some vegetable products, but as regards 
india-rubber there ought not, I think, to be any appreciable 
difference. In the rainy season the milk probably contains a 
greater proportion of water, but, on the other hand, I am of 
opinion that then a larger quantity of milk flows from the tree. 
No doubt the drj season is the most suitable for caoutchouc 
collecting, although, wherever a plantation is formed with 
preparing house, convenient tapping may certainly be always 
carried on when the weather is fine • • • . There are two 
other methods adopted in tapping, which are chiefly confined to^ 
the Upper Amazon and tributaries. Both are exactly on the same 
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principle, the materials aged being only a little different. The 
loose outside bark of the tree is cleaned off to a height of about 
three feet. Beneath, a gntter or raised border of clay is pasted or 
Inted to the trunk, enclosing one-half of the entire circumference. 
Cuts are thickly made in the bark above this, from which the 
milk flows down to the gutter, whence it is conveyed to fall into 
a calabash conveniently placed. The other mode is by winding 
round the trunk the stout flexible stem of a climber, and claying 
it round securely, so that no milk may escape between the trunk 
and the climber. These plans are not extensively adopted, and 
can only be successfully put in practice where the trees have ^ 
not been previously tapped. There is always a great deal of 
^ negrohead,* the result of the distance the milk hais to run, and 
of the large quantity of clay employed in the process. 

" Going from tree to tree at a sort of running pace, the collector 
empties the contents into a large calabash, which he carries in his 
hand. As he pours the milk out of each cup he draws his thumb 
or forefinger over the bottom to clean out some which otherwise 
would adhere. Indeed, a small quantity does remain, which is 
afterwards pulled off and classed as semamby. The cups on 
being emptied are laid in a little heap at the base of each tree to 
be ready for the following morning. The trees occur at various 
distances from 10 to 100 yards apart, and, as I travelled over the 
intricate network of muddy footpaths, I continually felt perplexed 
and surprised that the natives had not yet seen the advantages 
that would be derived by forming plantations, whereby more 
than twice the quantity of caoutchouc might be collected in one- 
fourth the time, and at far less cost and labour." 

The trees are tapped if they have a circumference of eighteen or 
twenty-four inches, and the rough process above described is 
carried on for many years, until the constant and extensive injury 
to the young wood causes their death, for some years previous to 
which event they almost cease to yield milk and are practically 
abandoned. 

It will be advisable, in order to avoid this injury, to employ an 
instrument for cutting so shaped and guarded that it shall not be 
able to penetrate beneath the inner bark. With this precaution it 
will probably be found unnecessary to rest the trees as has been 
recommended ; but actual experience alone can decide on the 
method of tapping which will secure the greatest yield with the 
least damage to the tree's general vitality. 

Preparation of Rubber. 

The preparation of Para rubber has often been described. The 
process that turns out the best quality of rubber depends merely 
on a cheap and accessible supply of labour. The implements used 
are very simple. So far no rubber is so good as that prepared by 
smoking over a Are of palm-nuts. As suggested by Mr. Biffen, 
coagulation is partly due to the acetic acid contained in the smoke 
{Kew Bulletin^ 1898, pp. 177-181). This also tends to preserve the 
rubber from fermentation during transit. The belief in the 
efficacy of the smoking process is so strong that even when the 
purest rubber is obtained from cultivated trees in Ceylon and 
the Straits Settlements the prices quoted are always below those 
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of Bmoke-cured Para. The following graphic account of the 
preparation of Para rubber is taken from Wells' "Voice of 
Urbano" (London : Allen, 1888) :— 

" Master and men then departed to various out-buildings, where 
the Indian boys and women, after partaking of a very hasty and 
meagre repast of dried piraurucu (a large river fish) and f arinha, 
were set to work at converting the milk, or sap of the rubber tree, 
into india-rubber. 

" This process does not require any gi'eat manual labour ; it is 
rather a work of patience. In a distant corner of the yard, under 
the shade of one of the few remaining trees, a quantity of the 
fruit of the XJrucuri palm was burning on several fires. The 
burning of these nuts produces a dense black smoke, the acidulous 
properties of which has proved to be the most efBcacious for 
rapidly coagulating the sap of the rubber tree. Near each fire, 
one of the large earthenware pots was placed between a couple of 
Indian boys, each boy having a small, round-bladed paddle in his 
hand ; the blade of the paddle is dipped into the milk, which, 
adhering to the wood, is held in the smoke of Urucuri, and 
rapidly coagulated and turned almost at once to the black india- 
rubber of commerce. The round blade of the paddle, covered 
with a thin coating of rubber, is then again dipped into the pot of 
sap, and the process repeated and continued until the rubber is 
about two inches thick, when one of the attendant drivers, who 
superintends the operations, makes a cut with a sharp knife alon^ 
the outer circumference of the paddle, when the round cake of 
rubber is easily removed, and then placed with others on the 
ground alongside the operator. So the process is continued, until 
the collected sap is exhausted and the rubber stored away. 

" Early the next morning, the Indians will again go away in the 
canoes to the forest, there to empty out the contents of the tins 
that have been previously left adhering to the rubber trees by a 
dab of clay below a gash in the bark, whence the milk slowly 
drops into the tin pans. The pan, when emptied, is then replaced 
or af&xed to another part of the trunk, or removed altogether to 
some other tree. It depends on the collector whether he com- 
pletely exhausts the tree of its sap and thus destroys it, or only 
takes a quantity— about 16 lbs. — ^which a well-grown tree will 
allow to be taken from it without detriment. In the case of 
Ignacio's men, all the sap that it was possible to obtain was taken 
from every tree (pp. 119-120)." 

In the Museum No. 1 at Kew there is shown (in case 93 on the 
ground floor) a complete series of specimens illustrative of the 
Para rubber industry. 

In the early stages, when the rubber was exported in small 
quantities, it appeared in the form of shoes or the grotesque form 
of animals ; the better qualities came in the form of bottles 
moulded over soft clay, which was afterwards washed out by 
water. The flat, rounded cakes prepared by being smoked on 
paddles in the manner described above are known as fine Para or 
" biscuit " rubber. This is classed, according to the localities in 
which it is produced, as " Islands " and " Up-river," or as " hard- 
cured" and "soft-cured." The medium qualities are called 
entrilflne^ in which there are occasionally some streaks of white 
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uncoagulated milk or an excess of moisture, while the uncured 
scrapings from the trees, mixed with the residues from the 
collecting pots and vessels, are made up into large, irregularly 
rounded balls and form a third grade known as ** semamby " or 
"negro-head" — the latter from the fancied resemblance of the 
mass to the head of a negro. 

The illustrations of implements used in the preparation of Para 
rubber here given were prepared from articles in the Kew Museum, 
and are kindly lent by the Editor of the PharmaceuticalJournal: — 



Abticles used in collectino and preparing Para Rubber 
Qffevea) IN Brazil. 

A. Small axe with catting edge about 1 inch wide. 

B. Small earthenware cup placed below incision to receive the latex. 

0. Calabash carried by the seringuiero, in which is coUected the latex from 
the small cups. 

E. Portion of a calabash used to pour the latex over the paddle. 

F. Wooden paddles— to the right before use, to the left with a first layer of 
cured rubber. 

H. Cutlass used to collect the nut^ of the Uruguri palm ^Majci^iiliaaa ragiay 
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D. Large eiuthenware pan iuto whioh the day's oollection of latex Ik poured 
preparatory to coagulation. 



G. Earthenware stove under which a fire of palm nuts is kept up. The latex 
on the paddle after exposure to the heat and smoke, emerging at the top, is 
coagulated and assumes a firm texture and dark colour. 

Future Prospects. 

Mr. Churchill discusees these as follows (p. 26) : — 
" Some people suppose that the supply of Amazonian rubber 
may become exhausted in the near future. The most competent 
authorities are not at all of this opinion, but maintain that the 
supply is inexhaustible, because the Eevea is continually being 
reproduced by nature. Certainly some areas become exhausted 
when overworked, but when left alone for some time they recover. 
The district of Cameta, on the River Tocantins, gave an excellent 
quality of rubber. There was a special quotation for it in the 
foreign markets. This district, however, is now exhausted, because 
for about 40 years, thousands of men have tapped its trees. All 
new-comers flocked to Cameta to make their fortunes. There are 
still many districts that have not been tapped. 

" The area that is known to produce Para rubber amounts to at 
least 1,000,000 square miles. Further exploration will, no doubt, 
show that this area is under-estimated. 
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^' The richest zones as at present known are along the banks of 
all the southern tributaries of the River Amazons, and on the 
islands in the main stream and near Pai-a. 

" The most prolific part is on the River Aquiry or Acre, one of 
the tributaries of the River Purus. Here 1(X) trees yield as much 
as one ton of rubber per annum. 

" The northern tributaries of the Amazons do not produce much 
rubber. Of these, the River Negro produces the most. The 
quality, however, is soft. The River Branco yields very little 
rubber, and the upper part runs through pasture lands and high 
ground which is not suitable for good rubber. Some of the other 
northern tributaries have not been explored, and may yet reveal 
large stores of rubber. The Hevea is known to exist on the banks 
of the Japura, but that district has not yet been opened up." 

Bolivian Rubber. 

The following interesting particulars respecting the yield of 
Hevea rubber in Bolivia are taken from a Report to the Foreign 
Office {F.O., Annual, 1897, No. 1841) by Mr. Consul A. St. John :— 

" Nearly the whole of the india-rubber collected in Bolivia goes 
to England via Para. On the spot it is worth from 22 to 25 Bol. 
per arroba of 25 lbs. Through the Bolivian custom-house of Villa 
Bella on the Brazilian frontier, 69,040 arrobas were exported in 
1894, viz., 63,663 arrobas of fine rubber, and 5,377 arrobas of the 
inferior kind known as Semamby. 

" During that year, about 3,400 arrobas are said to have been 
exported through La Paz (Puerto Perez), whilst 3,000 or 4,000 
arrobas are said to have been exported through Puerto Suarez on 
the Paraguayan frontier. Hevea brasiliens^ts, the tree which yields 
this valuable sap, abounds in the virgin forests of Bolivia. 

" If these figures be correct, and no contraband trade in that 
article be carried on, the annual production may be estimated at 
present at about 850 tons. The duty on fine rubber is 1 BoL per 
arroba and 50 c. on sernamby." 

Some Bolivian rubber is shipped from the Port of MoUendo on 
the Peruvian coast. It is brought by rail from Lake Titicaca, and 
obtained from that portion of Bolivia which lies above the navi- 
gable portions of the River Beni. " Mollendo rubber " has only 
made its appearance during the last three or four years. It takes 
rank with good Para rubber, and commands almost identical 
prices. In Messrs. S. Figgis & Go.'s report, dated the 8th July, 
1898, is mentioned : — " Mollendo " : 7 packages sold, fine, 3«. ll^d. ; 
entrefine gutty, 3^. lOd. ; negrohead, good, 3^. 2|(2. 

Introduction of Para Rubber Tree to the Old World. 

The introduction of the rubber-yielding trees of tropical 
America to British Possessions in the East was an enterprise in 
which, more than twenty years ago, Kew took an active part. 
The expense was entirely borne by the Government of India. 
The record of the steps taken in regard to Para rubber is given 
in the Kew Reports (J 875, p. 7 ; 1876, pp. 8 and 9 ; 1877, p. 15, 
and 1878, p. 14). 
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A concise summary, published by Dr. Trimen in the Appendix 
to the Report of the New Inducts Commission (Sessional Papers, 
Ceylon, 1881, No. 13, p. 9), is reproduced below : — 

"I am desirous of taking this opportunity of putting upon 
record something of the history of the introduction of the 
valuable Para rubber into the East, which has been efPected at a 
large cost and with much trouble. When the Government of 
India had determined upon the enterprise, a commission was 
given to Mr. Wickham, then living at Santarem, to collect seed at 
the rate of £10 per 1000. He succeeded in obtaining 70,000 seeds 
in the Siringals of the Rio Tapajos, which he packed with the 
greatest care and with a full knowledge of their evanescent 
vitality ; and coming straight home with them arrived at Kew 
on 14th June, 1876. The following day the whole number was 
sown ; not more, however, than " about 3f per cent, germinated, 
some as early as the fourth day after sowing ; and many in a few 
days reached a height of 18 inches." — {Kew Report^ 1876). At 
Sir Joseph Hooker's suggestion, it had been previously arranged 
between the India and Colonial Offices that owing to the want of 
any accessible and properly constituted Botanical Garden in any 
part of India suitable for the growth of this completely tropical 
species, the seedlings should be sent to Ceylon to be cultivated 
and propagated for subsequent distributions to Burma, and other 
hot and moist districts of the Indian Empire. Owing to the 
plants' rapid growth, wardian cases of a special form had to be 
made for their transmission, and, on August 12th, thirty-eight of 
these, containing 1,919 plants, were despatched from Eew in 
charge of a gardener (W. Chapman). In due course they were 
received at Peradeniya in very good order. 

" Mr. Cross's share in the introduction of Para rubber was a 
very small one. He, also, had been sent by the Indian Government 
to South America to bring home live plants in case the trans- 
mission of living seed should prove impossible, and he arrived 
at Kew on 21st November, 1876. He brought with him about 
1,080 seedlings without soil, of which, with the greatest care, 
scarcely three per cent, could be saved. About 100 plants 
propagated at Kew from these were subsequently sent to Ceylon. 

" The cost of procuring the seeds of Para rubber, freight and 
other expenses, appears to have been no less than £1,505 4«. 2d., 
the wardian cases alone costing £120, and the gardener and his 
passage £163. The whole of this large expenditure was borne 
by the Indian Government. An undertaking involving such an 
outlay as this, it is obviously beyond the power of the Executive 
of this Colony to carry out ; but in this case, it is Ceylon which 
(from climatic causes chiefly) appears likely to benefit most 
largely from the successful action of the Government of India." 

Experimental Planting in Ceylon. 

As Ceylon was adopted as the central point in the East Indies 
for the cultivation and distribution of the rubber plants intro- 
duced by the Government of India from tropical America, this 
island naturally took an active part in starting experimental 
plantations. 
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A oonoise Bummary of the results attained up to the end of 1894 
^^as prepared for Eew by the late Dr. Trimen, and as it contains 
observations made by a competent and experienced officer for many 
years in actual charge of the experiments, it is a valuable record : 

" In October, 1876, Dr. Thwaites being at that time Director, 
there were received at Peradeniya from Kew, in charge of a 
gardener, Mr. W. Chapman, 38 wardian cases containing some 
hundreds of young seedlings of Hevea brasiliensis^ in excellent 
condition." 

*^ The seedlings were at once planted in bamboo pots, and in the 
rainy season of the following year, 1877, were transferred from 
Peradeniya to the new ground acquired for the purpose in the 
low-country at Henaratgoda. Here they were planted out, and 
at once began to grow with great rapidity. Propagation by 
cuttings was commenced in order to send supplies to India, 
which was done in 1878 and 1879 ; and a moderate distribution 
was also made by Dr. Thwaites to planters in Ceylon. 

"Onjny arrival here in February, 1880 I found at Henaratgoda 
about 300 of the original seedlings, tall slender trees four years 
old, the tallest about 30 feet high, and at Peradeniya about 20 trees, 
smaller and less luxuriant in growth. Since that time the number 
has been increased, mostly by cuttings, and now consists of about 
424 seed-bearing trees at the Jow-country garden, and 30 at 
Peradeniya. 

'* The rate of growth of the stem during this period is shown in 
the following table, the measurements being taken from one of 
the best grown of the original seedlings at Henaratgoda : — 





ft. in. 






ft. in. 


End of 1880 


1 4 


End of 1888 


5 


„ 1881 


1 9 


)t 


1889 


5 


„ 1882 ... 


2 H 


91 


1890 


5 9f 


„ 188S ... 


2 6 


11 


1891 


6 1 


„ 1884 ... 


3 


•1 


1892 


6 5 


.. 1886 ... 


a 7 


11 


1893 


6 7i 


„ 1886 ... 


4 1 


11 


1894 


6 8 


„ 1887 ... 


•* •>! 









The circumference was taken at a level of 3 feet from the 
base. I doubt if the trees will increase much more in girth, as 
Mr. Cross states that the largest he measured in Brazil was 
but 6 feet 10 inches. The trunks are straight and tall, and the 
branches short, so that the trees do not occupy much space. 

" The first flowering occurred at Henaratgoda in April, 1881 , 
and a few (36) seeds were secured that year ; at Peradeniya there 
were no flowers till 1884. The tree does not seed profusely and 
it was not till 1887 that sluj large quantity was produced. Till 
that year they were for the most part sown in nurseries, and the 
young plants distributed in Ceylon to Government Officers and a 
few planters for trial. But as soon as larger crops of seeds were 
produced we were able to comply with official requests for seed 
from other Colonies (see below), and I was able, sdso, to advertise 
their sale at a low price to the planting community generally. 
Thus we have distributed in Ceylon : — 

seeds 

1893 90,000 

1894 86.000 



1889 ^. 8,000 

1891 15,000 

1892 16,000 
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A large number ot estates in the low-country have npw plantations 
of .young seedling trees, and some most be themselves producing 
seed. 

^ As far back as 1882 I urged on Govemment the desirability of 
forming large plantations of this valuable tree in the South of the 
is]and,.but as at that time there was no Forest Department here, 
nothing was done. Again, in 1888, after the favourable reports of 
the quality of rubber produced by Ceylon-grown trees, I again 
advocated this cultivation by Government, and in the next year, 
1889, the lately formed Forest Department selected land in the 
Province of Sabaragamuwa. In 1890 a small commencement in 
planting this was made, the Gardens supplying 9,000 seeds for the 
purpose, followed in 1891 by 20,000 seeds and 2,000 stumped 
plants, and in 1892 by 3i),000 seeds. We have had no requests for 
any further supply, but I understand it is the intention of Govem- 
jnent to form another plantation this year. 

" Mr. F. Lewis, of the Forest Department (under whose charge 
the plantation is placed), has kindly given me a full report of the 
progress of the trees, from which I extract the following 
particulars. The land selected in May, 1890, is at a place called 
Edangoda, on the north bank of the Ealuganga River, and is under 
100 feet above sea-level. It is 20 acres in extent ; the rain-fall is 
very heavy, approximately 150-170 inches per annum-. At that 
time it was believed, owing to Mr. Cross's description of the 
locality of the wild trees in Brazil, that land occasionally flooded 
would be very suitable for this plant, and accordingly the site 
selected had its lower portion annually covered with water when 
the river was in flood. It was, however, found that three days' 
flooding was sufficient to completely kill all the young plants, and 
after a second trial in the next year, with the same result, this 
portion of the land was abandoned. The seedlings, in the small 
bamboo baskets in which they had been raised, were planted out 
at intervals of 12 feet. In 1891 further land was selected at a 
place called Yattipowa, 37 acres in extent, at a rather higher level 
on the same river, and not liable to flood, being raised in the 
centre and sloping east and west ; this was planted up in the same 
manner. It was necessary to weed carefully for the first two 
years, after which the young trees produced sufficient leaf -canopy 
to keep this vegetation down. They grew at a great pace, some 
reaching 16 feet high in the first year, branching usually occurring 
in the second. At the end of 1893 a few of those first planted 
fruited, and the seed produced was successfully germinated. 

"Measurements taken recently (December 1894) of average 
sample plots from each plantation give the following mean girth, 
at 3 feet from the ground : — 

At Edaa^oda (4 years old) average of 100 trees 12.96 ins. 

(8 M ) 1, 60 » 8.75 „ 

(2 „ ) ,, 20 , 4.96 ., 

AtTattipowa (H „ ) „ 108 „ on western slope 9.37 „ 

„ ( n ) )' 108 „ on eastern slope 9.13 „ 

the difference in the last measurements being due to amount of 
exposure to wind. 

" My first experimental tapping was made in October, 1882, of 
five trees, then six years old ; and about 2^ ounces only of dry 
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rnbber was obtained. This small sample was sent home and 
reported by Messrs. Silver to be ' fully equal to good Para India* 
rubber as regards strength and elasticity/ and to be worth 4s. 
per lb. This was quite satisfactory as to quality, but it was 
obvious that the trees were yet too young to afford any quantity 
of milk. I therefore deferred any further tapping for a few years, 
till 1888, when the trees were 11 years old. One of the best-grown 
and healthiest was then selected, having a stem circumference of 
4 ft. 2^ ins. at a yard from the ground. The plan followed was 
to scrape off a little of the rough outer bark and to make Y-shaped 
incisions with a |-inch chisel in the inner bark. The milk mostly 
dried on the tree in tears, thick strings and small sheets, and 
that which ran down the trunk was prevented from reaching the 
ground by little cups of cocoanut-shell fastened with clay to its 
base. The operation was performed on 17 days in the driest 
months of the year and the whole amount of dry rubber obtained 
was 1 lb. 12f ozs. ; the time occupied was in all about 20 hours 
and the cost estimated at 62 cts. of a rupee. Though the bark was 
of course much scarred with the numerous incisions, the tree in 
no way suffered from the process. I, however, allowed it to 
remain untouched in 1889 and the bark to heal over, but it has 
been again treated in 1890, 1892 and 1894 with the following 
results : — In 1888 gave 1 lb. Ill ozs. ; in 1890 gave 2 lbs. 10 ozs. ; 
in 1892 gave 2 lbs. 13 ozs. ; in 1894 gave 3 lbs. 3 ozs., being a total 
of 10 lbs. 71 ozs. On a sample of this rubber sent home in 
February, 1893, Messrs. Hecht, Levis & Eahn, reported that it was 
< very good indeed ' its value at that date being from 2^. 'M. to 
28. 6d. per lb. easily saleable in any quantity. 

" A yield of over 10^ lbs. of first-class rubber from a single 
tree in six years fully warrants a belief that the cultivation of 
large plantations would be highly profitable. Nor is there any 
reason to suppose that the trees would not easily bear tapping 
annually, and continue to yield for very many years if the wood 
were not injured. I do not think they should be bled, however^ 
until at least 10 years old. It is noticeable how rapidly the yield 
increases with age. 

^< In India the only localities in which the tree has been found 
to succeed are Lower Burma and Malabar, and to Forest Depart- 
ments in both districts, Mergui in the former and Nilambur in the 
latter, seeds and plants have been largely sent from Ceylon, as 
follows : — 



To Burma 


(Mergrui), 


1878 .. 


.. Plants (rooted oattings) 


500 


jj 


>j 


1887 . 


.. Seeds. 




To Malabar (Nilambar), 


, 1878 .. 


. Plants (rooted cuttings). 




?» 


11 


1879 .. 


11 > .. ** X " ^ 

(stumps) 


33 


11 


11 


1883 .. 


27 


11 


•> 


1884 .. 


. „ ( „ ) 


26 


11 


»» 


»» 


.. Seeds. 




11 
11 




1886 ., 

1887 .. 


?» 


800 



" In 1880 we sent two plants to the First Prince of Travancore 
in 1881 a Wardian case of 28 plants to the Andaman Islands, and 
in 1888 about 3,000 seeds to the Commissioner of Agriculture at 
Nagpur, Central Provinces, 
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" We have also been able to comply with the requests for seed 
received from the Governments of several British Colonies, and 
in 1887 and 1888 we despatched to :— 

Singapore (1888) 11,500 weds. 

Penang(1887) Seeds. 

Fiji (1888) 1,100 seeds. 

Queensland (1887) Seeds. 

North Borneo 40 plants. 

Jamaica (through Kew, 1887) 2,000 seeds. 

„ ( „ „ 1893) 200 seeds. 

We have also supplied seeds to the Botanic Gfardens at Buitenzorg, 
Java, and to the German East African Company. 

"Hbnrt Trimbn." 

At the beginning of the present year Dr. Trimen's successor, 
Mr. John C. Willis, F.L.S., issued a Circular (No. 4) in which he 
continues the record of rubber cultivation in Ceylon. The points 
dealt with in the following extract deserve a wid^r circulation 
than they are likely to obtain in the Circular : — 

"The Para rubber trees planted in 1877 at the Henaratgoda 
Garden are now very fine trees, with an average height of about 
60 ft., and average girth at 6ft. above the ground of 4 ft. From 
their seed other plantations have been made in the Botanic 
Gardens, and also by the Forest Department. A large quantity of 
seed has been sold to private planters since 1886. There are 
about 450 trees in the Botanic Gardens, producing about 100,000 
seeds per annum. 

" The number of trees on private estates in Ceylon is probably 
about 200,000, of various ages from one to twelve years. This 
number represents an area of about 750 acres. 

" Soil, — In its native country Hevea is a jungle tree usually 
growing in deep, rich, alluvial soil which is liable to be flooded 
during the wet seasons. The earliest plantations made in Ceylon 
were therefore made on low-lying land subject to floods. It was 
found that if the plants were well grown up, flooding did them 
no harm, whereas it was fatal to seedlings or very young plants. 
It would seem, therefore, that what the plants really require is a 
damp soil, and this has been borne out by local experience. The 
immense level area of the Amazon valley tends to prevent floods 
of any great depth, whereas in Ceylon the valleys are narrower, 
and the water may easily rise several feet. Land liable to 
frequent flooding should therefore be avoided. 

'^ Chena land has been tried at Edangoda, but the result has 
been unsatisfactory ; sandy soil also has been found unfavourable 
to the growth of Hevea^ and the tree also grows badly where 
exposed to much wind. 

" It would appear therefore that the most suitable soil and 
situation for this tree is fairly flat land, at about sea level, with 
good alluvial soil, preferably jungle land, and not sandy. The 
land should not be subject to frequent floods or strong winds. 

"The area of land in Ceylon suitable for profitable rubber 
cultivation is thus comparatively small, possibly not more than 
10,000 acres, but, on the other hand, this cultivation need not 
interfere with that of cocoanuts. 
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" Cultivation. — Hevea forms a moderately tall tree, not very 
mnch branched. It begins to flower at about six years old, bnt 
for planting purposes the seed of more mature trees (12 or more 
years old) is preferable. 

" About February, in Ceylon, the leaves mostly turn brown and 
drop off, and the flowers soon afterwards appear. They are 
followed by large woody fruits, each containing three seeds, 
which ripen in July and August. The fruits open explosively, 
usually in the hot part of the day, and scatter the seeds to some 
distance. The seed is very large, weighing about half an ounce. 
It has a hard seed coat, and the interior substance is very oily. 

" The seed soon loses its power of germination, and ought to be 
sown within a week of its falling from the tree. If it has to be 
sent on a voyage of more than a week, it should be very carefully 
packed in charcoal. Even thus, however, the majority of the 
seeds soon die, and the only satisfactory way of sending seeds to 
distant countries is to plant them in soil in a Wardian case and 
allow them to grow on the way. 

" The germination of the seed is very rapid, and a long tap root 
is soon produced. The seed should be sown about an inch deep 
in well prepared soil, in nurseries, or, if preferred, in bamboo 
pots or baskets. They should be kept shaded and watered, and 
when the young plants are from 18 inches to 24 inches high they 
may be planted out. Good results are also obtained by stumping, 
the plants being allowed to grow about 3 feet high, then taken 
up, and the main root cut across about a foot below the ground ; 
but the method of planting out the smaller seedlings is perhaps 
preferable. 

" The plant may also be propagated by cuttings. The method 
employed in the botanic gardens luis usually been to take cuttings 
near the ends of the branches, but further back than any of the 
leaves. Each cutting is about a foot loug, and as thick as a lead 
pencil, and is cut off at both ends by oblique cuts made just 
below leaf scars. The cuttings are planted in nurseries in wet 
earth. This method is somewhat precarious ; sometimes nearly 
all the cuttings grow, at other times only a small proportion. 

" The seedlings, stumps, or cuttings should be planted out during 
rainy weather in prepared places. Holes shohld be dug as in 
the case of cacao, and filled with good soil. A little manure will 
often be advantageous. The young plants require to be lightly 
shaded for a time until they are established, and probably for the 
first two or three years they will grow the better for a certain 
amount of shade, such as would be given by narrow belts of trees 
running through the plantation. These belts should be arranged 
to act as wind belts, as the Hevea is easily injured by wind. By 
the time the trees are about three years old they will have grown 
up to a height of about 25 feet or 30 feet and form their own 
shade. 

" Various distances apart have been tried in planting Hevea, The 
younger plantation at Henaratgoda Garden has the trees planted 
12 feet apart. Their average girth is now about 30 inches, and 
they require thinning. It will not do, however, to conclude from 
this, as is sometimes done, that the trees should be originally 
planted more than 12 feet apart. On the contrary, the best results 
have been obtained by planting 8 or 10 feet apart each way. The 
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trees thus form their own shade and keep down weeds, and a 
process of natural selection of the best trees goes on, and the 
more weakly and dwarfed trees may be gradually thinned out in 
subsequent years. Another advantage of close planting is that the 
trees g^w up straight without forming many branches low down, 
and this very greatly facilitates tapping. 

" Para rubber is a surface-feeding tree, and catch crops should 
not therefore be grown between the trees, which require all the 
nourishment that the soil can afford. 

" The young plants are greedily eaten by cattle, deer, hares, and 
other animals, and require careful protection for about eighteen 
months, after which time they are generally tall enough to 
require but little further protection. 

"Weeding is also required for the first year or two, but after- 
wards the trees form a dense shade, under which but few weeds 
grow. 

"The comparatively superficial guowth of the roots renders 
manuring easy, and it would probably be found advantageous in 
poor or sandy soils. 

" Rate of growth. — The tree grows very rapidly in height. The 
original trees, planted at Henaratgoda in 1876, were about 30 feet 
high and 14 inches in girth two years later. In 1882 the largest 
tree was 50 feet high and 25 inches in girth at a yard from the 
ground. The girth of this largest tree was taken annually after 
this, with the following results : It was 30 inches in 1883, 36 in 
1884, 43 in 1885, 49 in 1886, 53^ in 1887, 60 in 1888, 65 in 1889, 
69| in 1890, 73 in 1891, and 79^ in 1893. The girth of the largest 
tree measured in Brazil by Mr. Cross was 82 inches. 

" The measurements above given are those of the largest tree. 
More useful data for scientific and practical purposes are obtained 
by taking the mean girth of all the trees on a considerable area. 
This was done in January, 1897, on the plantation made at 
Henaratgoda in 1876. This now consists of 45 trees, about 30 feet 
apart. The girth was taken at the height of the eye, about 5 feet 
6 inches above the ground. The largest tree was 7 feet 5 inches, 
the smallest, 2 feet 1 inch in girth. The mean girth was 4 feet 
^ inch. 

" Tapping. — The yield of rubber from very young or slender 
trees is too small to make their tapping worth while, and it is best 
for many reasons to abstain from tapping a tree until it has 
reached a girth of 2 feet. In a large plantation the girth of the 
trees always varies between wide limits. A few trees may be fit 
to tap after the sixth year, and in every subsequent year more and 
more tfees will reach the size necessary. In favourable localities 
the bulk of the trees should be in bearing before the end of the 
eleventh year. The results of the experiments hitherto made at 
Henaratgoda go to show that it is inadvisable, having regard to 
the future, to tap trees of less than two feet in girth, but it is still 
an open question whether the minimum size of tree for tapping 
should not be fixed even higher. This however would of course 
necessitate longer waiting for the return, as the mean rate of 
increase of girth in trees of this size is only about three inches 
per annum. 
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^^The methods of tapping and of coagulation of the rubber 
employed by the native collectors in Brazil and elsewhere are 
rough, wasteful, and inefficient, and there is great room for 
improvement Experiments are being made at Henaratgoda to test 
methods of tapping and coagulation, and their results will form 
the subject of a subsequent circular. At present we shall only 
describe the method which has been employed for some years in 
the tappings carried on at Henaratgoda. 

"The requisites for the work are a J-inch chisel, a wooden 
mallet, a number of clean cocoanut shells, each cut in two so as to 
form small basins, a knife, and a supply of clay and water with 
which to form the gutters around the trees. 

" The tree is first carefully and lightly shaved with the knife 
from a height of about 6 feet down to the ground, so as to form a 
perfectly smooth surface. Only the outermost layers of the bark 
must be removed in this process, otherwise the tree will be 
injured. When the shaving is completed, the tree may be polished 
by hand, or carefully bru^ed. The great object in view is to 
obtain a smooth and clean surface, over which the milk can run 
easily, without becoming contaminated by small particles of bark 
or other rubbish, as the market value of rubber depends on its 
cleanliness. 

" A clay gutter is next made round the tree about 6 inches 
above the ground, so arranged as to catch the milk which will 
trickle down the tree and empty it by two or more spouts into as 
many clean cocoanut shells placed below. Three shells are 
sufficient for a tree of 2 feet 6 inches in girth, but larger trees 
may require four or five. The gutter is made by rolling rather 
wet clay into a sausage form, between the hands, and then pressing 
it on to the bark, and forming the channel against the bark by aid 
of a wet finger. The gutter must not be allowed to dry before the 
tapping is begun, otherwise the rubber will be contaminated by 
particles of clay ; neither must the gutter be so wet or irregular 
as to allow the rubber to be dirtied. 

<^ Incisions may now be made in the bark with the mallet and 
chisel, commencing near the top of the cleaned portion. A V-shaped 
cut is made in two strokes. The object to be aimed at is to make 
these cuts to such a depth as just not to reach the wood. They 
should stop in the bark close to the cambium, as the vessels which 
contain the rubber occur only outside, but very close to the 
cambium. If the cambium is not injured the wound rapidly 
heals, but if the cut penetrates this layer, and enters the wood, 
the healing of the wound is much slower, and at the same time 
risk is run of introducing parasitic fungi into the wood, which 
may cause much damage. Injury to the wood also causes a check 
to the upward flow of sap, and thus to the growth of the tree. 
Considerable practice is required before the chisel can be 
habitually driven in to the exact depth necessary. In dealing 
with a number of trees it will be found most economical and 
satisfactory to keep separate coolies for each of the various 
operations required, as they all need much practice. 

" As soon as the cut is made, the white and very sticky milk 
commences to flow. A second Y-shaped incision should be made 
about a foot below the first, and others at similsur distances down 
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to the gntter at the base of the tree. Another set of incisions may 
then be made parallel to the first, at about ten or twelve inches 
from them, and other vertical rows of cuts may be made if there 
be sufficient room for them. On a tree of 2 feet 6 inches in girth, 
four vertical rows of cuts may be made without serious injury. 

"As each cut is made, the milk flowing from the cut above it 
should be guided downwards to it along the bark by means of a 
twig, otherwise the milk is liable to be wasted by dropping to the 
ground from projecting portions of the bark. 

" The bulk of the milk, especially in large trees or trees which 
have not been recently tapped, ultimately flows into the cups at 
the base of the tree. These should be kept covered in such a way 
as to prevent dust or other rubbish falling into the milk. As soon 
as the milk ceases to flow into the cups, these are removed to a 
warm place, and in a few hours a cake of solid rubber can be 
removed from each, which should be kept in a dry place until it 
has become properly dry all through. The remainder of the milk 
dries upon the tree in the form of long strings, which are stripped 
off and rolled into balls. The whole of the rubber when dry is 
now ready for market. The most suitable times of the day and 
of the year for tapping are still the subject of experiment. The 
most satisfactory results have on the whole been obtained by 
tapping in the drier parts of the two monsoons, f.«., from January 
to April, and in August and September. The tapping should be 
done on dry days, otherwise it is difficult to prevent dilution of 
the milk and to dry the rubber. 

" The tappings may follow one another at intervals of a week for 
about four to eight weeks. The second tapping gives a much 
larger yield than the first, and the third and fourth tappings are 
usually very productive. In a series of experiments made during 
1897 on trees of about 2 ft. mean girth, the average yield per tree 
of the successive weekly tappings was as follows : — 



oz. 

First week '73 

Second week • 148 

Third week -97 



Fourth week '80 

Fifth week 67 

Sixth week -62 



Total 6-17 or. 

" Yield. — The statements as to yield of rubber found in books of 
travel and popular articles are very unreliable, and experiments 
are being made to test the whole question of yield. The late 
Dr. Trimen commenced in 1888 to tap one of the original trees at 
Henaratgoda, then nearly twelve years old and 50^ inches in girth, 
a yard from the ground. 

" It was tapped on seven days between January 25 and February 15, 
yieldiug 17^ oz. of rubber, on six days between July 20 and 
August 29, yielding 7 oz., and on four days between December 6 
and 20, yielding 4^ oz. ; a total of 1 lb. 12| oz. The same method 
was followed in alternate years, with results as shown below : — 



1888 1 lb. I2f oz. 

1890 21b. 10 oz. 

1892 21b. 18 oz. 



1894 3 lb. 3 oz. 

1896 3 1b.0iaz. 



Total ... 13 1b. 7 oz. 
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" The average yield of this tree from the twelfth to the twenty- 
first year is thus almost 1^ lb. per annmn. This result is very 
good, and if all the trees of the same age yielded as much rubber, 
the success of the cultivation would be assured. It should, how- 
ever, be noted that the girth of this tree in 1888 was larger than 
the mean girth of the whole plantation, as mentioned above, in 
1897, and that therefore this yield, if the tree tapped be accepted 
as a fair sample, represents rather the result to be expected after 
twenty years, by which time the average girth of the trees should 
be equal to the girth of this one at the time its tapping was com- 
menced. The trees in question are about 30 feet apart, t.6., 50 trees 
to the acre. These data thus indicate a yield of about 90 lb. of 
rubber per acre in the twentieth year, a result insufficient to make 
it worth the while of private planters to take up rubber cultivation. 
'^ It seemed probable that better results might be obtained by 
tapping youAger and smaller trees more closely planted, and 
experiments were therefore begun in 1896 on a younger plantation 
of trees i\t Henaratgoda. The mean girth in January, 1897, taken 
at 5 feet 6 inches from the ground, of 225 of these trees, was 
2 feet 4^ inches. The figures already given for the average weekly 
yields represent the mean results of the tapping of 27 trees of a 
mean girth of 1 foot 10^ inches, six inches less than the mean 
girth of the whole plantation. From six consecutive weekly 
tappings of each, a mean yield of 5*17 oz. per tree was obtained. 
This represents a yield of 97 lb. per acre of 300 trees (12 feet 
apart). If the trees tapped had been of the same mean girth as 
the whole plantation, the yield would probably have been at the 
rate of about. 120 lb. per acre. Further, only six tappings were 
made, and the trees, after a rest of a few months, would probably 
have stood three or four more tappings whose yield might have 
been at the rate of 30 or 40 lb. per acre. 

" No record, unfortunately, was kept of the date wlien this plan- 
tation was made. It is probably twelve years old at least. The 
sandy soil at Henaratgoda is unfavourable for Para rubber, and in 
better soil the trees would probably reach this mean girth in ten 
years or even less. It would seem, therefore, that if this culti- 
vation is taken up in favourable localities, a yield of about 120 to 
140 lb. of rubber per acre may be expected after the tenth year. 
This estimate is, however, liable to modification by the results of 
experiments which are still in progress. 

" Cost of opening Plantations. — The following estimate of the 
first year's cost of opening a plantation of 300 acres of forest land 
with rubber was prepared by Mr. F. Lewis, Assistant Conservator 
of Forests, Colombo : — 

Bs. 

Felling and clearing at Rb. 12 per aore 3,600 

Lining, 10 ft. by 10 ft., at Be. 2 per acre 600 

Holing, at 76 holes per cooly at 40 oents 697 

Filling and planting and carrying plants from their nnrsery 

to holes, 300 per oooly at 40 oents 175 

DraiDing : 300 ft. of drains per aore at 1 oent. per foot run 900 
Lines for coolies : 1 shed of 10 rooms of 12 ft. by 10 ft., 
mad walls, and battooalla roof , at Bs. 30 per room ... 300 

Roads for inspection, 2 miles 160 

Plant nursery, including watering 160 

Carried forward 6,682 
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Bronght forward 6,582 

Weeding, at Be. 1 per aore per month 3.600 

Cost of surveying lines round plantation, say 75 

Contingencies, such as special work, bridges over streams, 

or supplying yaoancies, &o 250 

Salary of assistant 1,000 

Tappaloooly 120 

Tools 800 



Total ... 11,927 

" This represents an average of Rs. 40 per acre. A return of 
Rs. 4,200 is estimated to be obtained by the sale of timber and 
firewood from the land cleared. This should suffice to erect the 
Assistant's bungalow and leave a small margin for contingencies. 

'* To this estimate private planters must add the cost of land 
and of seed (about Rs. 20 per 1,000). These items will probably 
bring up the total cost for the first year to at least Rs. 125 per 
acre. As a matter of fact, 300 acres is more than can be opened 
in one year, as the number of seeds required will be at least 
160,000, which amounts to nearly two years' crop of the trees in 
the Botanic Qardens. 

'^ For the second, third, and fourth years Mr. Lewis estimates 
the expenditure on weeding and supplying at Rs. 12, Rs. 8, and 
Rs. 5, respectively. Assuming that the expenditure in the years 
following is at the rate of Rs. 5 per acre, the cost of the planta- 
tion up to and including the tenth year, might work out as 
follows : — 

Bs. 

Cost of land, 800 acres at Rs. 75 22,500 

Cost of seed, say 3,600 

First year's cost, as above 11,927 

Weeding and supplying, second year 3,600 

Do. third year 2,400 

Do. fourth year 1,500 

Do. fifth to tenth yearH, inclusive ... 9,000 

Salary of assistant, second to tenth years, inclusive.. ... 9,000 
Tappal cooly and tools, second to tenth years inclusive ... 1,250 

Total 75,777 

^^ Allowing interest at the rate of 7 per cent, on all money 
expended up to the end of the tenth year, the outlay upon the 
plantation will amount to at least Rs. 100,000, or Rs. 366*66 per 
acre. 

^* Return. — The value of Para rubber in the London market 
varies between two and four shillings per lb. according to the quality 
of the rubber and the state of the market. Of the rubber which 
has been collected in the Botanic Gardens and sent home for 
valuation, a large proportion has been valued at almost the 
highest market price then ruling, but a considerable proportion 
of the rubber is always of inferior quality, being mixed with 
particles of dirt. If we estimate the average value of the crop at 
28. per lb., and the yield in the tenth year at 100 lb. onlv per 
acre, the return in that year will be £10, or say Rs. 150 per 
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acre. The cost of harvesting should not be more than Us. 50 per 
acre, including carriage to London. This leaves a margin of 
Rs. 100 per acre, representing a return of 27 per cent, apon the 
original outlay ; if 12 per cent, be allowed for contingencies and 
the usual vicissitudes of a tropical cultivation, there remains still 
a prospect of a good return on the capital expended." 

Paba Rubbbb in India. 

The climate- of Bengal, where there is a distinct cold season, 
was soon found to be unsuitable for the cultivation of Hevea 
hrasiliensis. After experimental efforts in other parts of India it 
was ultimately decided to establish rubber plantations at Mergui 
in Lower Burma, and Nilambur in Southern India. In accordance 
with the arrangement with the Government of India a first lot of 
plants propagated at Ceylon was despatched to Mergui in 1878. 
These consisted of 500 rooted cuttings. In 1887 there was sent a 
further consignment of plants and seeds. To Nilambur from 1878 
to 1887 rooted cuttings and stumps were forwarded, as well as 
several lots of seeds. Of the latter 300 were sent in 1885, 
Further in 1880, two plants were sent to the First Prince of 
Travancore ; in 1881 a Wardian case with 28 plants was forwarded 
to the Andaman Islands, and in 1888 about 3,000 seeds were sent 
to the Commissioner of Agriculture at Nagpur in the Central 
Provinces. There are now numerous trees both in Burma and 
Malabar producing regular supplies of seed. The introduction of 
Hevea brasiliensis trees into India has therefore been successfully 
accomplished. 

In a letter received from the India Office, dated the 
24th September, 1888, the following memorandum was enclosed 
containing an account of the result of the experimental cultivation 
of Hevea brasiliensis in Burma. 

NOTB on the cultivation of Hevea brasiliensis in the Tenasserim 
Forest Circle, by Colonel W. J. Seaton, Conservator of Forests, 
dated 24th April, 1888. 

Early Experiments. — Experiments on a small scale were com- 
menced at Mergui in 1877, with eight seedlingrf, the survivors of 
a small batch received from Dr. King, Superintendent of the 
Royal Botanical Gardens, Calcutta. 

They were successfully set out in the Forest Office compound 
at Mergui, and although on a low hill, a not very desirable site, 
yet their growth was for some time satisfactory. 

In 1879, a large number of Hevea plants, believed to be well- 
rooted cuttings, were forwarded by Dr. Thwaites, Director of the 
Royal Botanical Ghu'dens, Ceylon, and although in the charge of a 
subordinate who had been sent to Ceylon for special instructions, 
only 178 survived the voyage. These were set out in the 
plantation area selected, about 1| mile inland from Mergui, on 
somewhat low ground drained by the sources of the Boke Chaung, 
a small tidal creek. 

Only 64 of the healthiest plants survived the planting opera- 
ti(m, and of these again casualties continued to take place yearly, 
owing chiefly to attacks of white ants, until the number was 
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rednced to 50 in 1886, since when there have been no further 
casualties. The following were the sizes of ten of the largest 
trees of 1879 on 29th March, 1888 :— 



No. 


Height in 
feet. 


Girth in inches 
at 2 feet 






from jrronnd. 




1 


39 


29i 


Forked into two branches 4 feet from 
gronnd. 


2 


m 


37 


Clean bole of 9 feet. 


3 


40 


38 


»» M " f» 


4 


34i 


40i 


„ „ 12 „ 


5 


36J 


39^ 


Forked at 3 feet from ground. 


6 


384 


27i 


Clean bole of 8 feet. 


7 


36{ 


31 


» 10 » 


8 


30 


18 


« r 


9 


31 


27 


., „ 6 ,. 


10 


21i 


m 


„ ., 8 « 



Propagation with cuttings. — In the rains of 1879, 24 cuttings 
from the young trees in the Forest OflBce compound were set out 
in the plantation, but the experiment proved unsuccessful. 

Subsequent attempts made from time to time met with no 
better success, the cuttings generally dying off during the second 
year. 

Propagation with seed, — In 1884, a few of the older trees 
having commenced to seed, experiments were' made, with the 
result that 51 seedlings were successfully raised. 

These, however, when transplanted into the main plantation, 
were speedily reduced in number to 28 by attacks of white ants 
and the browsing off of the young shoots by deer. 

The following year a large quantity of seed was procured from 
the 50 older trees, but, not being sown immediately after collection, 
a great portion of it failed to germinate, and only 121 seedlings 
were raised. 

In the rains of 1886 better results were obtained by the timely 
sowing of the seed obtained from the older trees, and by the 
part removal of che husk enclosing the seed. As many as 
7,030 seedlings were raised, germination occupying three to 
four days. 

Experiments were continued in 1887, and 8,430 additional 
seedlings obtained. 

From Ceylon 54 seeds were received in October, 1887, of which 
only 31 were fit to sow, but all failed to germinate. 

Stock on hand at end of Marchy 1888. — ^The stock of trees and 
plants in the plantation and nurseries was as follows at the end 
of March : — 

Trees set out in 1879 50 

Seedlings of 1884 to 1886 set out in the main plantation 

at 20' X 10' 2,762 

In the narBeries ready for transplanting and ) of 1886 3,609 

distribution jof 1887 8,430 

Grand total 14,841 
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General remarks.-^The 50 older trees appear to be in perfect 
health, with evidence of such yigour as to leave no doubt that 
they are fully established, and have outgrown all danger from 
attacks of white ants. 

They yield an abundant supply of seed, some of which, if 
allowed to fall, occasionally germinate under the trees. 

The flowering takes place generally in January, in the cool 
season. The fruit forms in March and April, and ripens in July 
and August, about the middle of the rainy season. 

It will be seen that the propagation of the Hevea hraailiensis 
in this part of Burma is now quite independent of external 
assistance, and that its acclimatization has been successfully 
demonstrated. 

It now only remains to subject the larger trees to periodical 
tapping to ascertain the yield in caoutchouc, after which the 
question will have to be determined as to the precise area which 
it may be advisable to plant up at Mergui and other suitable 
localities with this valuable tree. 

The following further correspondence affords information 
respecting the experimental tapping of Hevea trees in Tenasserim : 

India Oppiob to Royal Gardens, Kbw. 

India Office, Whitehall, S.W,, 
26th April, 1889. 
Sir, 

In continuation of Mr. Walpole's letter of the 24th September 
last (R. S. & C. 1269/88), I am directed by the Secretary of State 
for India in Council to forward for your information a copy of a 
letter received from the Government of India, together with its 
enclosures, reporting the results obtained from tapping Heveu 
brasiliensis trees near Mergui, in Tenasserim. 

The specimens of caoutchouc referred to in the enclosures have 
been forwarded to you separately by parcels post. 

I am, <&c., 
(Signed) C. E. Bbrnard, 
Secretary, 
Revenue, Statistics, and Commerce 
The Director, Department. 

Royal Gardens, Kew. 

Memorandum from Colonel W. J. Seaton, Conservator of Forests, 
Tenasserim Circle, to the Chief Secretary to the Chief Com- 
missioner of Burma, dated 28th January, 1889. 

Referring to my letter. No. 330-24, dated 6th October, 1888, 
I have the honour to advise the despatch by parcel post of a 
package containing the following quantities of caoutchouc, which 
have been obtained in the tapping of the Hevea hrasiliensis trees 
in the plantation near Mergui : — 

Collected in July, 1888. 
(1.) From 5 trees on the west bank of the Bdkchaungale 5 oz. 
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Collected in November, 1888. 



(2.) From 37 trees on the east side of the B6kchanngale 9 oz. 



(3.) From 5 trees on the west bank 



3oz. 



2. The tapping experiment was first undertaken in July, under 
the impression that the flow of milk would be more abundant 
during the rainy season. 

Small bamboo pots were, in the first instance, affixed to the 
trees by means of well-wrought potter's clay, and above them 
small pieces of tin were also placed in such a position as to 
protect them from the rain ; but, as the clay yielded to the rain 
and fell to the ground, tapping had to be undertaken at intervals 
between the showers, the bamboo pots being affixed by sharpening 
the upper end and forcing them into the bark in the manner 
followed by the " Thitsi " collectors. In order to obtain the 
largest quantity of milk in the shortest time possible, numerous 
incisions were made on the trees. The incisions were made in an 
upward direction and converging as required. 

The quantity of milk collected was so small in the intervals 
between the showers that it was deemed necessary to limit the 
experiment finally to five of the larger trees on the west bank of 
the 66kchaungale, which fiows through the plantation. The milk 
was found to flow much more freely from these trees, although 
not much larger than the trees first experimented upon. They 
have, however, thicker bark, and it was observed that the 
exudation of milk was greatest near the ground, where the bark 
was thickest, while at a height of 6 or 7 feet it was almost nil. 

Owing to continued wet weather, it was found necessary to drj' 
the milk over a fire and keep it subsequently in a warm place 
near the fire for about three weeks. 

3. The experiment was renewed between 22nd and 26th 
November, when the rains had fully ceased, 42 trees being 
operated on, viz.y 5 to the west and 37 to the east of the 
Bdkchaungale. 

The method of tapping was the same as that followed previously ; 
but the yield from each incision being small (less in fact than 
was the case in the rains), the several trees were tapped to their 
utmost extent, and, by constantly collecting the milk before it 
had time to dry, the quantity now forwarded was obtained, viz.y 
3 oz. from the 5 trees to the west, and 9 oz. from the 37 trees to 
the east, of the Bokchaungale. 

4. I append a statement exhibiting the girths of the Hevea 
trees tapped between the 22nd and 26th November, 1888, and the 
number of incisions made on each : — 



5 trees west of stream ... 
37 trees east of strcatn ... 



Average Girth. 



Ft. ins. 
8 1 



Average nmaber 
of Incisions. 



22 

12 
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Mr. J. W. Oliver, Deputy Conservator of Forests in Charge of 
Tenasserim Circle, supplied the following information explaining 
the method of collecting and drying the rubber : — 

The milk collected from the trees west of the stream was 
poured into a deal- wood box, and the milk from the trees east of 
the stream was poured into bamboo split into halves lengthwise. 
The milk was put out in the open air in the sun during the 
morning, placed in the shade during the heat of the day, and 
again put out in the open in the afternoon at about three o'clock. 
As soon as the milk became firm, more milk was poured over it. 
The milk coagulated so quickly on the trees that about 30 per 
cent, of the milk was collected in the shape of semamhy. Instead 
of keeping them separate, these odd pieces were placed in the 
milk in order to secure the rubber in one mass. These are the 
darker pieces of rubber which may be seen in the largest piece 
of rubber. I do not think that they affect the quality of the 
rubber in any way, the odd pieces themselves being drier, and so 
perhaps of a better quality than the surrounding rubber. 

Royal Gardens, Kbw, to India Office. 

Royal Gardens, Kew, 
Sir, June 4, 1889. 

I AM desired by Mr. Thiselton-Dyer to acknowledge the 
receipt of your letter of the 26th April last (R. S. & C. 614) 
forwarding a copy of a letter received from the Government of 
India with enclosure reporting the results obtained from tapping 
trees of Hevea brasiliensis near Mergui in Tenasserim. 

2. The specimens of caoutchouc referred to were duly received 
by parcels post, and they were subsequently submitted for valua- 
tion and report, through S. W. Silver, Esq., F.L.S., to the India 
Rubber, Gutta Percha and Telegraph Works Company, Limited, at 
Silvertown. 

3. I enclose herewith a copy of the valuation and report 
received respecting them. On the whole this report is favourable. 
The small quantity of rubber available (in no case exceeding a 
few ounces in weight) rendered its manipulation somewhat 
difficult ; but bearing this fact in mind the result as shown in 
the samples of prepared rubber sent in a separate cover is very 
encouraging. 

4. It will be noticed that the best quality, valued at 2^. Sc^. per 
pound, is nearly equal to the best South American rubber. This 
was labelled " Semamby " and was formed by milk which 
coagulated immediately on the trees in the dry season. 

5. The rubber (marked No. 3) obtained from trees during the 
rainy season was dried over a fire. The quality of this appears to 
be better than either No. 1 or No. 2, and it approaches very near 
to No. 4. Except as regards the difficulty of coagulating the 
rubber there appears from these experiments to be little differ- 
ence between the specimens collected during the rainy season 
and those collected "when the rains had fully ceased.'* 

6. All the trees tapped were young and few were more than 
12 inches in diameter. Mr. Thiselton-Dyer is of opinion that it 
is very desirable that these interesting experiments should be 
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continued if there are sufficient trees available. If during the 
dry season the milk is found to coagulate readily on the trees, this 
method might be provisionally adopted with the view of testing 
on a larger scale its suitability for general use in India. Where, 
however, the milk does not coagulate readily, it might be 
advisable to try the cautious application of dry heat in the most 
convenient manner locally available. Mere sun heat, especially 
during the rainy season, does not appear to produce good rubber. 

7. In South America the milk of Hevea hrasilienais is collected 
generally at the beginning of the dry season. When the quantity 
collected is large it is necessary, in order to prevent decomposition, 
to obtain the caoutchouc in a solid mass as soon as possible. The 
best Para rubber is prepared by dipping a wooden paddle in the 
milk and holding it in the thick hot smoke from burning wood 
and palm nuts. When the first layer is dry the paddle is dipped 
again and the process repeated until a thick solid mass of 
caoutchouc is obtained. A slit is made down one side, the rubber 
is peeled off the paddle and hung up to dry. 

I have, &c., 
J. A. Godley, Esq., C.B., (Signed) D. MoRRlS. 

India Office, Whitehall, S.W. 

[Enclosure.] 

Report from India Rubber, Gutta Percha and Telegraph Works 
Company, Limited. 

Silvertown, May 30, 1889. 

The four samples of Hevea rubber received from Kew have 
been treated with sulphur in the same way as that adopted in the 
case of the better kinds of Brazilian rubber. Allowance must be 
made for the smallness of the quantity experimented upon. 

Eight samples sent herewith, four each, " washed " and 
" cured." 

No. 1. Has the appearance of that imported some 12 months 
since, and known as Rio rubber ; is soft, and would decompose if 
exposed to the necessary heat, after washing, losing 12 per cent, 
ii^ that process ; its commercial value 1^. lid. to 2^. 

No. 2. Slightly firmer ; in other respects the same as No. 1. 

No. 3. Percentage of loss somewhat less, and therefore of a 
trifling increased value. 

No. 4. Found to be stronger and firmer ; not so likely to 
decompose when drying ; worth 2s. 3d. ; owing to the scrappy 
nature the loss is greater than it otherwise would be. 

In Southern India the results of the cultivation of Para rubber 
trees have so far not been satisfactory. In 1888 Mr. Lawson was 
asked by the Government to supply a short resume of the success 
which had attended the cultivation in the Madras Presidency. 
He replied as follows : 

"There are three young trees of Hevea brasilietms in the 
Barliyar Gardens. They are about 20 feet in height, and have 
stems of about 18 inches diameter at the base. . . . They grow 
vigorously and they have flowered for the first time this spring, 
but so far I have been unable to extract rubber from them in any 
quantity." 
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At Nilambur the rubber trees (Oeara and Hevea) were planted 
amongst teak trees. In the Administration Report for 1884-85 it 
was stated ** the growth of the rubbers on the whole continued 
good though Mr. Hadfield doubted whether they would yield 
much revenue as there was little milk in the seven years old 
treqs." Again : " One pound of rubber was obtained from 80 of 
the largest trees in 1886-87 but no tapping was done subsequently." 

No distinction appears to have been made in these Reports 
between the Hevea and Ceara rubbers. It is possible that the 
failure noted applies more particularly to the latter trees. 

. The latest information available on the subject is contained in 
the Report of the Nilambur Teak Plantations, 1895 (Appendix C, 
p. 69). The following remarks (quoted from Commercial Circular, 
No. 8 of 1897, issued by the Reporter on Economic Products to 
the Government of India) appear under Exotic Plantations — 
Rubber : — 

" 3. Working. The rubber is quite out of place in the middle of 
a teak plantation, even should it prove itself of any commercial 
value. The soil occupied is some of the most valuable in the 
plantations. Experiments are now being conducted in tapping 
the rubber, and, as far as they have gone, show little prospect of any 
material revenue being realised. The biggest trees are now nearly 
20 years old, and each covers the space required for two teak trees of 
the same age. The yield appears to be from 4 to 6 oz. of rubber 
which production may perhaps be continued for five or six years 
(even this is very doubtful), and the result expressed in current 
coin would compare very unfavourably with the value of two teak 
trees of the same age. 

" Probably the most paying thing to do would be to fell this area 
in 1895, clean and to plant it up with teak. In order, however, 
that the success or failure of the rubber growing may be proved, 
it is proposed to clean and fell at the end of the first rotation 
in 1900, when very few saplings of small size will be available, 
and plant up the whole area with teak in 1901. This compart- 
ment will then work into the working circle." 

In a Note on the Working Plan for the Nilambur Valley Teak 
Plantation the Inspector-General of Forests in India, Mr. B. 
Ribbentrop (Indian Foreste?^ 1898, p. 168) discusses the suggestions 
for cutting out the rubber trees as follows : — 

" It would appear that the experiments carried out with the 
introduction of rubber-yielding trees have so far been unsuccessful, 
but I feel nevertheless disinclined to agree in the proposal that 
the experiments of making the Nilambur Basin an important 
centre of rubber supply should be discontinued. ... To me 
it seems that the Nilambur Basin is eminently adapted for the 
growth of rubber-yielding plants, and the facility of export renders 
the prospect of a trade in a product which can bear a land trans- 
port of hundreds of miles particularly attractive. The demand 
for rubber, and its price, are constantly increasing, and I would 
strongly advise that experiments should be continued till the 
most suitable rubber-yielding tree is found, which will grow in 
localities not required for the extension of the teak plantation." 
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Para Rubber in the Straits Settlements. 

PlantB of Para rubber were forwarded direct from Kew to 
Singapore in 1876. In 1877 Mr. Murton reported : " Our climate 
is evidently suited for the growth of Heveay judging by the 
progress the plants sent last year have made/* Some of these 
plants were afterwards introduced to Peralc, where, in 1879, 
Mr. (now Sir Hugh) Low reported : " The Heveas are 12 to 14 feet 
high. They take to the country immensely." 

Kew possesses very little information in regard to the number 
and character of the Para rubber trees now existing at Singapore. 
Mr. Ridley, Director of the Gardens and Forest Department, was, 
however, good enough to forward photographs, in May last, of a 
rubber plantation in the Botanic Gardens, showing a grove of 
trees of different ages and sizes. One of these had been tapped 
at nine years old, and had yielded two pounds of rubber. 

An interesting account of the original trees planted at Kuala 
E^angsar by Sir Hugh Low was lately given by Mr. R. Derry in 
Perak Museum Notes, Vol. XL, pp. 101-102. They are yielding 
seeds freely (25,000 last year), and are considered at present of 
more value as seed bearers than as rubber producers. The 
following letter has been received from Mr. Derry : — 

Curator, Government Gardens and Plantations, Taiping, 
Perak, to Royal Gardens, Kbw. 

Government Plantations Office, Taiping, 
Dear Sir, October 6, 1897. 

I AM now able to reply to your letter, dated December 14, 1896, 
with reference to Para rubber trees planted by Sir Hugh Low at 
Kuala Kangsar, Perak. 

It is quite a mistake to suppose that these yield no rubber. 
I have collected over 1 cwt., and find the trees run quite freely. 
From a few trees I have collected 5 lbs., each and only stopped 
for fear of taking too much. 

I notice in the extract from Sir Hugh Low's letter (which you 
sent me) that the trees had previously been tapped by Dyaks 
unsuccessfully. As you are aware, Para rubber does not exude 
for some days after the incisions have been made, and Dyaks, who 
are familiar with such rubbers asAlstoniaj Ficus^ Willughheia, Ac, 
no doubt concluded that as the trees did not run at once when 
tapped there was not any rubber — hence the mistake. 

I am now sending samples home for valuation. 

I am, &c., 
The Director, (Signed) R. Dbrry. 

Royal Gardens, Kew. 

The following further particulars, communicated by Mr. Derry, 
are taken from the Perak Government Gazette for April 8, 1898 : — 
Para Rubber {Hevea brasiliensis). 

Many trees have been tapped, and a report on the work submitted. 
The rubber obtained is not yet sufficiently smoked for sending 
home, but samples have been valued in Mincing Lane at 28. Sd, 
and is. per pound, and considered equal to Brazilian produced 
rubber, and also worth Is. per pound more than that usually sent 
home from the Straits, 
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There has been a large demand for seeds, and ajyont 35,000 have 
been supplied. How far this industry is deserving attention may 
be inferred from the following moderate estimate : — 

(Planted 14 feet x 14 feet = 225 trees to the acre.) 



Age. 


Yield per tree. 


Yield per acre, i.<j., 
one tree X 225. 


Gross value per aore, 
estimatedat 2f. perpound. 


Years. 


Oiinoes. 


rounds. 


£ M. d. 


(\ 


10 


140} 


14 10 


7 


18 


250 


25 


8 


26 


865 


86 15 


9 


34 


478 


47 IS 


10 


42 


590} 


59 1 



The importance of close planting is not generally realised. 
Planted at 14 feet x 14 feet, against 25 feet x 25 feet, would 
possibly result in a diflFerence of one year in six in favour of 
close planting. I am of opinion that, planted 14 feet x 14 feet, 
trees could be tapped in the fifth year, if not earlier. Para rubber 
is a remarkably adaptable tree, growing in swampy land or dry, 
high ground without, so far as I have tested, any difference in the 
yield of rubber. 

The following extracts are taken from Notes on Rubber Growing 
in Perak by Mr. L. Wray, Curator and State Geologist, Perak', 
dated 4th December, 1897 :— 

In 1887 some seed was obtained from the Euala Kangsar trees 
and planted in the Museum grounds, Taiping. The soil is very 
bad, the land having all been mined over, but still the trees have 
grown well and have attained, in the ten years which have elapsed 
since they were planted, a considerable size. 

The tree has also been planted at Parit Buntar, where it grows 
well. It is in the garden of the District Magistrate, and close to 
the river. The land is occasionally flooded by the river, and in 
the ordinary way at high tide the river is only a foot or two 
below the level of the surface of the ground. The river is quite 
salt enough for the Nipa palm to grow well on its banks. 

It has been planted at Sitiawan, also on low land near the 
sea ; at Tapah, Batu Gajah in Kinta, and other places in the 
State, and in all it has grown well. 

It may therefore be stated that it will thrive in any locality, 
from the hakau swamps to the foot-bills, and on any soil, from 
rich alluvial to old mine heaps. 

So far I have not noticed that it has any enemies which do it 
serious injury. When large areas come to be planted up there 
may arise trouble with some pest, but at present there does not 
appear to be any indication of such a contingency. 

Hitherto the trees have been planted singly, and, as might be 
expected, they have grown with short trunks and bushy tops. 
To be a success— that is, to yield large quantities of rubber — 
the tree must be planted so that it will run up and form a tall, 
straight, branchless trunk. 

There is little to guide one on the subject, but from 15 to 20 
feet apart would appear to be about the. correct spacing. _ At 
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20 feet it might he necessary to plant something in between 
them to keep them from early branching, but this would not be 
necessary at 15 feet. In Larut, at an estate at Eampong Dew, 
they are being planted at 10 by 10 feet, that is 544 per acre. It is 
very close, but it is the intention, I am informed by Mr. Waddell 
Boyd, the manager, to thin them out later on to 20 by 20 feet or 
108 per acre, tapping the intermediate trees — that is, those which 
are ultimately to be thinned out — as early as possible and as 
severely as they will stand, while the others are allowed to grow 
to a large size before tapping. 

With a view to giving some data respecting the growth of the 
trees, I have measured thirteen of those in the Museum grounds. 
These trees, it is to be remembered, are ten years old, and are 
planted on mined land of the poorest quality. For these 13 trees 
the mean height is 74 feet, and the mean girth at 3 feet from the 
ground is 4 feet 2 inches. This gives a mean annual growth 
in height of 7 feet 3 inches, in circumference of 5 inches, and 
in diameter of 1*6 inch. 

The trees are very prolific seed bearers. Those in the Museum 
grounds have this year yielded nearly 14,000 seeds — or, to speak 
more correctly, that number have been collected. Most of the 
trees are planted by the side of a large ditch, and all the [seeds 
which fall into it are at once carried away, as they are very light 
and float on the water. The seeds have been distributed, 3,000 
going to the Jebong Estate, and 11,000 to the Sam Sing Estate. 

At 15 by 15 feet 14,000 seeds would be enough to plant 72^ 
acres of land. Where the land is ready it is certainly an 
advantage to plant the seed at stake, but where this cannot be 
done not much loss would follow planting in nurseries and then 
transplanting. The thing to avoid in this method is the pro- 
duction of double stems near the ground, caused by the original 
shoot dying out or being broken off. 

It has recently been proved by Messrs. Curtis, Derry, and 
others that these trees will yield at least one pound per tree 
per year of clean rubber. Taking the value of the rubber at 
28. per pound only, we get for an acre of land planted at 20 
by 20 feet, an annual crop worth £10 Ifis., and if planted at 
15 by 15 feet worth £19 6«. This should begin, as far as is now 
known, at about the sixth or seventh year, and by the 12th year 
should have increased to double the amounts given. 

A sample of rubber obtained from a tree cultivated in the 
Botanic Garden, Penang, and recently forwarded to Kew by 
Mr. 0. Curtis, has been submitted to Messrs. Hecht, Levis & Kahn, 
21, Mincing Lane, E.C., who report upon it as follows : — 

" Worth to-day (31/8/98) is. 3d. per lb. ; beautiful rubber, very 
well cured." 

It may be mentioned that Fine Para rubber is now selling at 
about is. 4d. per pound. It would be interesting to learn why this 
*' beautiful rubber ** from Penang should be valued at more than 
a shilling per pound less than Amazonian rubber. One explana- 
tion is tiiat Hevea rubber cured in any other way than by the 
smoke of palm nuts is intrinsically not so good as Fine Para. 
This is evidently not the whole story. It is possible there is a 
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certain amonnt of prejudice existing against Hevea rubber in any 
other form than that in which it has always been received in this 
country. In any case it is desirable to institute a comparative 
chemical investigation of the value of Brazilian rubber as against 
that obtained from cultivated trees. So far it would appear that 
no Hevea rubber obtained from cultivated trees has reached the 
highest prices attained by Amazon rubber. 

Zanzibar. 

In the ^SShamba,." the Journal of Agriculture for Zanzibar 
(October, 1897, p. 2), issued by Mr. R. N. Lyne, F.L.S., the Director 
of Agriculture, the following interesting note appears respecting 
a fine tree of Hevea hrasiliensis growing at Mbweni. This, 
originally received from Kew, was planted in the Botanical Gkurden 
established by Sir John Kirk when he was Consul-General at 
Zanzibar (see Kew Bulletin^ 1896, pp. 80-86) : — 

"The cultivation of rubber is beginning to occupy attention 
here now. At Mbweni, there is a Para rubber tree 50 feet in 
height and over 6 feet in girth. It is a beautiful tree, clean and 
straight in the trunk, with not a branch to interrupt its tapering 
symmetry till the crown is reached. It is now flowering. We 
believe that this tree has not been tapped, but a casual stab in 
passing induced a flow of milk which suggested a good reserve. 
This tree is growing in a spot which by no means corresponds to 
the conditions of its natural habitat in Brazil which are low and 
alluvial. At Mbweni, the Para rubber tree is found on a porous 
sandy ridge within 100 yards or so of the sea cliff. And yet it 
has grown on this apparently uncongenial locality with the 
greatest vigour. In the richer and damper soils, it ought to thrive 
as in its native country." 

Mozambique. 

In the report on the trade of Portuguese East Africa for the 
year 1889 {F.O. Annual Series, 1890, No. 742), forwarded by Sir 
H. H. Johnston, Mr. Yice-Consul Ross at Quilimane records the 
existence of trees of Hevea hrasiliensis as follows (p. 10) : — " In a 
private garden on the bank of the Ghinde River, I was shown 
half-a-dozen very healthy Para rubber trees a year old, and some 
15 feet high. They had fniited well, and the owner had sown in 
the neighbourhood most of the seeds they had borne." 

West Africa. 

Qambia. — In the report on the Botanic Station at the Gambia 
for 1897, the Curator reported (Kew Bulletiriy 1898, p. 41) : " a few 
plants of this are at the Station, but they do not appear to be 
growing well, owing to the long dry season." 

Sierra Leone.— In the First Annual Report on the Botanic 
Station at Freetown, Mr. Willey, the late Curator, states : " Some 
plants of the Para rubber, the premier rubber of the world, are 
growing here, but they are too small yet to express an opinion as 
to their ultimate success. They will be reported on later." 

Qold Coast — In the Report on the Botanic Station at Aburi 
for 1894 the Curator states, '^rubber plants, especially Para 
rubber, are making good progress. Some of the trees only 
18 months growth are 10 feet high and have stem3 3 laches in 
diameter." 
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Lagos.— In Mr. Millen's Report on the Botanic Station for the 
quarter ending 30th September, 1895, mention is made of Hevea 
spruceana but not of H. brasiliensia. The former is described 
as having done " fairly well." In the Report for the year 1897 
seeds of Hevea brasiliensia are acknowledged as having been 
received from Kew. 

Para rubber trees have been introduced to French and German 
possessions in West Africa. They are described as having done 
well in some localities in the Cameroons, and according to the 
Tropenpflamer rubber has already been obtained from them. 

West Indies. 

Jamaica. — Seeding trees of Para rubber have existed at the 
Castleton Gardens, Jamaica, since 1882. In the Bulletin of the 
Botanical Department, 1894, p. 104, Mr. Fawcett, the Director of 
Public Gardens and Plantations, states : — 

** There are young trees at both the Castleton and Hope 
Gardens, but they have not yet yielded any rubber. The bark is 
about \ inch thick, and the lactiferous vessels lie in the inner half 
of the bark. From examination made in the Gkirdens, it would 
appear that this tree will succeed only in Jamaica grown as a 
forest tree with its bark shaded, and its roots in a soil which is 
constantly wet. It is quite possible that these conditions are 
more important than the rainfall, and that the tree might be grown 
in the swamps along the South Coast." 

Dominica, — In the Report on the Botanic Station at Dominica 
for 189C it is stated : *' We have now all the best kinds of rubber 
trees, viz., Hevea^ Castilloa, FicuSy Manihoty and Kickxia . . . 
The plants of Heuea and Kickxia are still small." 

St. Vincent. — According to the Report on the Botanic Station at 
St. Vincent for the quarter ending 30th of June, 1891, six plants 
of the Para rubber tree were planted out at the Station during 
that period. There is no record in later Reports of the success of 
this experiment. The Central America rubber tree {Gastilloa 
elastica) is said to be doing very well in St. Vincent 

Orenada. — The Para rubber tree is recorded as under cultivation 
at the Botanic Station, Grenada, in a list published in September, 
1893. In 1895 it was in flower and fruit. 

Trinidad. — In the Annual Report for the year 1897 on the 
Royal Botanic (hardens at Trinidad, Mr. Hart, the Superintendent, 
states "the Heveas or the Brazilian and Demerara rnbbers are 
trees of large size and do not bleed so freely as Castilloa, neither 
do they grow so quickly, but they have the advantage of being 
able to grow in places where Castilloa could not thrive. Trees of 
large size are present in the Garden and annually give us seed in 
limited quantities." 

The following interesting particulars have lately been received 
respecting rubber obtained from these trees during this year : — 

Superintendent, Botanical Department, Trinidad, to 
Royal Gardens, Eew. 

Botanical Department, Trinidad, 
Sir, June 22, 1898. 

I forward you a ball of Hevea rubber collected from our trees 
in the following manner : — The rough bark was first " spoke- 
637 2 
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shaved" so as to obtain a clean surface without injuring the 
cambium. At the upper part of the sur&ce thus exposed longi- 
tudiniil slits were made some four or five inches long and 
sufficiently deep to reach to the xylem. Streams of latex then 
commenced to run down on the clean surface, which when 
partially dry were collected by rolling into a ball. Every night 
for eight successive nights, the latex started afresh and was 
collected in the morning. The quantity appears to be greater 
after rainfall. It came without fresh cutting. 

Yours faithfully, 
The Director, (Signed) J. H. Hart. 

Royal Gardens, Eew. 

Mbssrs. Hbght, Lbvis a Eahn to Royal Gardens, Kew. 

21, Mincing Lane, London, E.G., 
Dear Sir, July 12, 1898. 

In reply to your favour of the 8th instant, which only reached 
us this morning, we have examined the ball of Hevea rubber from 
Trinidad which you sent us and find the quality excellent in every 
respect, clean, strong, and dry. This rubber would be readily 
saleable in this market and would at the present moment command 
a very high price, probably about 3«. to 3^. 2d. per lb., perhaps 
even a little more. 

Yours faithfully, 

(Signed) Hboht, Levis & Kahn. 

British Guiana. 

Hevea braailiensis does not appear to have taken well in this 
colony. According to Mr. Hemsley there are at least two species 
of Hevea native of British Guiana. Hevea pauciflora, Muell. 
Arg. {H, spruceana^ Oliver, pro parte, in Kew Report^ 1880, p. 37) 
has been collected by Jenman (Nos. 725 and 2450), and by 
im Thum (No. 200) on the Mazaruni River. The other Guiana 
plant has recently been described as a new species and is Hevea 
con/usa, Hemsley (Hooker's Icones Plantarum^ vol. vi., pt. iii., 
t. 2574, figs. 1-3). This was collected by the Schomburgks and 
by Prestoe on the Mazaruni River, by Jenman on the Mazaruni 
(No. 621) and Essequebo Rivers (No. 1332), and is now under 
cultivation at the Trinidad Botanic Gardens (Hart, No. 3554). 

A Report on " some of the Rubber-producing Plants of British 
Guiana, by the Government Botanist," was published at the 
" Royal Gazette " ofifice, in Georgetown, in 1883. Later information 
on the same subject is included in a Report on ** the Balata Industry 
of British Guiana," published in 1885. 

The following brief account of the rubber-yielding plants of 
British Guiana appeared in the Appendix to the Report of the 
West India Royal Commission, 1897 {Kew Bulletin^ Additional 
Series I., pp. 34-35) : — 

The most promising rubber tree is the " Hatie." This is found 
in the upper basin of the Essequebo and Mazaruni rivers, and 
probably yields some of the crude rubber sometimes received 
from that region. It is also found in some districts on the 
Pomeroon river, Mr. Jenman calculates that from a large tree 
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several pounds of rubber might be produced. The milk of a tree 
or trees known as " Touckpong," or " Gumakaballi/' is sometimes 
mixed with balata milk, but it is not separately prepared. A 
specimen of rubber obtained by Mr. Jenman from a large twining 
plant known locally as *' Macwarrieballi,'* and determined to be 
Forsteronia gracilis^ was received at Kew in 1888. It was shown 
that if the plant from which this rubber was prepared existed in 
any quantity in the interior of the Colony, the collection of the 
rubber would be a very promising commercial undertaking {Kew 
Bulletin, 1888, pp. 69-71). 

It is very desirable that all these rubber trees should be care- 
fully and exhaustively investigated in order to find out their true 
value. It is probable that it may be found profitable to establish 
natural plantations in districts where the best rubber trees are 
already found. This could be done with little difficulty, and it 
offers the best means of immediately extending the area under 
rubber trees in different parts of the Colony. Where plants are 
plentiful it would only be necessary to clear away some of the 
other vegetation and allow the rubber trees more light and air, 
as well as thinning them out when too crowded. Where the 
conditions are favourable, and the plants only sparsely found, 
wild seedlings might be transplanted or fresh seeds ^* dibbled in " 
at intervals to fill the vacant places. The cost of this plan would 
not be considerable, as the trees would require little attention 
after they were well started. 



DCXXVL-MISCELLANEOUS NOTES. 

The Secretary of State for India in Council has appointed, at 
the nomination of Kew, Mr. CHARLES Alfred Barber, B.A., 
F.L.S., Professor of Botany, Indian Civil Engineering College 
(Forestry Branch), and (1891-5) Superintendent of the Agricultural 
Department of Agriculture of the Leeward Islands {Kew Bulletin^ 
1891, p. 245), to be Government Botanist, Madras, in succession to 
Mr. M. A. Lawson, who died 1896 {Kew Bulletin, 1896, p. 185). 



Mr. Robert Evans Grbsson, a member of the gardening 
staff of the Royal Gardens, has been engaged as head gardener by 
Archibald Findlay, Esq., for his garden in Durban, Natal. 



Foreign Estimation of Kew.— The Paris Journal U Eclair gives 
the following account in its issue for August 17th of the organisa- 
tion of botanical work in British Colonies and of its relation to 
Kew :— 

^'Les Anglais sont arrives, en ce qui touche la culture et la 
propagation des plantes tropicales, a creer une organisation 
excellente donnant des resultats parfaits. 

'^ lis ont etabli dans chacune de leurs colonies des etablisse- 
ments speciaux, dont le but est d'utiliser les ressources d^ la 
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vegetation exotique. Ces etablissements sont classes en trois 
groupes bien distincts : 

"1° Les d^partemente botaniques qui sont un groupement 
d'^tablissementg et de jardins sous la direction d*un senl f onction- 
naire. La surface totale d'un d6partement botanique varie entre 
100 et 500 acres, et sa d6pense annuelle entre 75,000 et 
150,000 francs. Des d^partements botaniques existent a Calcutta, 
a Madras, a Ceylan, aux Straits Settlements, a Maurice, en 
Australie et a la Jamai'que. 

" 2° Les jardins botaniques, institutions a peu pres similaires 
a celles des Etablissements botaniques, mais occupant une surface 
moindre exc6dant rarement 50 acres, et necessitant une depense 
annuelle, de 25 k 75,000 francs. Ces jardins existent a Hong- 
Kong, dans Tile de la Trinity, dans la Guyane et dans les provinces 
nord-ouest de Tlnde. 

" 3° Les stations botaniques qui ne sont que des diminutifs des 
jardins botaniques, et dont le role principal est de maintenir en 
parfait 6tat les pEpini^res destinees a foumir des plantes economi- 
ques en vue de la distribution aux colons. Des stations botani- 
ques existent k Saint- Vincent, Sainte-Lucie, Dominique, Monserrat, 
Saint-Kitts-Nevis, la Lagos, la Gold-Coast, la Gamble et Sierra- 
Leone. 

" Ces diff6rents etablissements ne content rien au gouvernement 
anglais ; chaque colonic en supportant les frais. lis sont eux 
aussi self supporting. Dans quelques colonies, cependant, toUes 
que Natal, les jardins botaniques sont dirig^s par un comite 
scientifique, subventionn6 par le gouvernement, qui voit le plus 
souvent ses d6penses couvertes par la vente des plants dans la 
colonic. 

** Mais ces divers etablissements ne sont que la premiere partie 
de Torganisation ; la seconde partie est le magnifique jardin de 
Kew, situ6 aux environs de Londres. Sans le jardin de Kew 
(Royal Botanic Garden, Kew), les multiples jardins coloniaux 
situ6s dans les colonies anglaises ressembleraient fort k un 
immense corps sans cerveau, et leurs efforts, si 6nergiques f ussent- 
ils, seraient souvent menaces de demeurer st^riles. 

"Kew est en perp6tuelle correspondance avec eux, et se tient 
con stamment au courant de leurs tentatives. II re9oit directement 
les plants et les graines recueillis par chacun d'eux ; une fois qu'il 
les possede, il essaie de les utiliser, puis de les exp6dier dans une 
autre colonic. Kew sert ainsi d'interm6diaire entre les diverses 
possessions anglaises pour tout ce qui concerne les cultures 
coloniales ; il cree entre elles Techange des graines et des plants 
— point essentiel, — ^il reproduit dans des serres sp6cialement 
am^nagees, soit au moyen de semis, soit au moyen de boutures, 
des veg6taux susceptibles d^Stre utilement introduits dans certaines 
colonies, ou des varietes v6getales paraissant plus avantageuses que 
celles qui y sont deja cultivEes. En somme, ce jardin de Kew, 
grace a ses essais repetes, grace a ses selections savantes, ameliore 
perpetuellement la culture coloniale pratiqu6e dans le vaste 
empire colonial de I'Angleterre. II a 6te toujours k m^me d'appro- 
visionner le colon anglais de plantes industrielles tr^s avantageuses. 
C'est de Kew que sont partis les quinquinas ayant fait la fortune 
des colonies britanniques ; c'est de Kew que sont partis les Hevea 
(caoutchouc du Para) que Ton cultive avec succ^s aux Indes. 
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'^ Ce jardin rend encore a la cause coloniale anglaise un autre 
service — service qui n'est pas le moindre k mon humble avis — en 
formant des jardiniers en vue de la culture des plantes tropicales. 
II est, selon uue heureuse expression de quelqu* un ayant suivi 
son enseignement, une university de jardinage, dont les ^l^ves 
deviennent rapidement aptes k prendre la direction d'un jardin 
botanique ou d'une plantation. 

"Ce jardin de Kew est largement dot6 et fort encourage par le 
gouvemement anglais qui en apprecie hautement les services. 
C'est ainsi qu'au Parlement anglais, en avril 1897, M. Cbamberlain 
ne craignait pas de faire a son sujet la declaration suivante : 
' Comme secretaire des colonies, j'ai M6 et suis en relations con- 
stantes avec Kew en ce qui conceme la culture de toute esp^ce de 
plantes, et je n'h^site pas k dire que quelques-uns des plus grands 
perfectionnements apport^s dans certaines colonies sont dus 
presque enti^rement aux avis et k I'assistance de Kew/ 

" J'ai tenu k visiter Kew-Qardens et a me rendre compte un peti 
de son organisation. Dans cette visite, j'^tais accompagn6 par mon 
excellent confrere Miihe-Poutingon, directeur de la Eevue des 
Cultures Goloniales. Nous nous proposions Tun et Tautre de 
passer une journ^e intSreesante, et notre espoir n'a pas Ste d^^u. 

" Apr^s une heure environ de chemin de fer ou de Tamise on 
arrive a Kew Gardens. C'est un ancien domaine de la Couronne, 
qui a fort belle allure. Sa surface est de 135 hectares. Son aspect 
est celui d'un beau pare aux grandes allies ombragees et bordees 
de massifs de fleurs d'une vari6t6 infinie. Ce pare abrite des serres 
innombrables ouvertes au public, et contenant toutes les vari6tes 
connues de la fleur du monde entier. 

" Les serres economiques etcoloniales occupent un endroit special, 
et sont rigoureusement interdites au public. Heureusement que 
cette severe consigne ne nous fut pas appliquee. 

" Tout au contraire, le directeur de Kew, M, Thiselton-Dyer, qui 
nous fit un accueil aussi charmant que possible, desira que non 
seulement les serres economiques et coloniales nous fussent 
ouvertes, mais encore qu'un jardinier parlant le firan9ais nous les 
fit visiter en detail. C'est a^ ec le plus grand interdt que j'ai done 
examine les serres k multiplication qui repandent dans les colonies 
anglaises les plantes utiles a exploiter. J'ai ^te k mdme de me 
rendre compte que Kew etait un grand centre d'activit^ coloniale, 
f onctionnant avec un mecanisme excellent. Un laboratoire et un 
herbarium compl6tent le Kew utilitaire. L'herbarium avec ses 
salles claires confortables, admirablement agencees pour les re- 
cherches, et ses armoires multiples oil toutes les plantes sont 
clasB^es d'une f a9on si simple et si ing^nieuse, m'a particuli^rement 
frapp6. J'aurai tout dit du jardin de Kew lorsque j'aurai ajout^ 
que ses travaux sont p^riodiquement publics, et ferment une serie 
de publications fort appreciees et fort riches en renseignements 
pratiques concemant la flore tropicale." 



Botanical Magazine for BeTftemberr-Eulophiella peetersiana^ 
certainly one of the most magnificent of the Orchidece, is a native 
of Madagascar. The specimen from which the drawing was made 
flowered in the garden of Sir Trevor Lawrence, and produced a 
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scape three feet in length, bearing a massive raceme of rose-purple 
flowers, each about four inches in diameter. The view of the 
entire plant was prepared from a figure in the Oardenera^ Chronicle 
and a coloured sketch by Mr. W. H. White. Rhododendron 
yunnanenasy one of the numerous species from Western China, 
was sent to Kew by Messrs. James Veitch & Sons, in 1894. It is 
an ornamental plant and quite hardy. Lobelia intertexta^ native 
of Central Africa, is nearly allied to the common L. Erinus. Seeds 
were received from A. C. Whyte, Esq., F.L.S., recently Head of the 
Scientific Department, British Central Africa. Callietephvs 
hortensis was raised from seeds sent to Kew by Messrs. 
Vilmorin & Co., which were collected in Eastern Szechuen by the 
Abbe Farges. It is the wild "single" flowered state that is 
figured, and many persons will doubtless prefer it to its garden 
descendants. We must go back a century and a quarter (Trew's 
Hortus) to find a good coloured representation of the single China 
aster. 



Plora of Tropical Africa.— The circumstances under which the 
continuation of this work, commenced in 1868 by Professor Oliver, 
has been resumed at Kew, at the instance of the Marquess of 
Salisbury, have been detailed in the Kew Bulletin (1894, 
pp. 17-18). The publication of the first pwii of Vol. VII. was 
announced on p. 24 of the present volume. 

The third and concluding part has now been issued. It is 
accompanied by the foUowing preface by the Director, under 
whose editorship the work is being prepared : — 

" The * Flora of Tropical Africa * has met with many vicissitudes. 
It was projected by Sir William Jackson Hooker as part of the 
series of Colonial and Indian Floras to be produced at Kew which 
he initiated. The immediate impulse which led the Government 
to sanction the undertaking was given by Dr. Livingstone on his 
return from the Zambesi Expedition (1858-64), to which Dr. 
(afterwards Sir John) Kirk had been attached as naturalist. The 
work having been offered to Dr. Kirk and declined by him, was 
entrusted in 1864 to Sir Joseph Hooker and Professor Oliver 
jointly, and was to be completed in four volumes. 

**Sir Joseph Hooker succeeded to the Directorship of the 
Royal Gardens in 1865, and was in consequence obliged to 
resign the preparation of the Flora to Professor Oliver, although 
he contributed some share to both Volumes I. and II. Professor 
Oliver further obtained the assistance of other botanists. 

" Vol. I. appeared in 1868, Vol. II. in 1871, and Vol. III. in 1877. 
It was soon evident that the work would exceed the limits at first 
assigned to it. Not less than five additional volumes will be now 
required to enumerate completely and describe the known plants 
of Tropical Africa. 

" In the preface to the first volume Professor Oliver states that for 
the geographical region to which he gave the name Lower Guinea 
he was almost wholly dependent on the Angolan collections 
made at the cost of the Portuguese Government in 1853-61 by 
Dr. Frederick Welwitsch. 

*^ This botanist, Professor Oliver adds, ' has freely granted us 
the opportunity of inspecting his collections, which, in respect 
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of judicious selection and admirable preservation, are without 
rival. His carefully accurate notes upon the fresh plants have 
also been at our service. Without the access to Dr. Welwitsch's 
Herbarium this region would have been comparatively a blank 
in the present work.' 

" Dr. Welwitsch died in 1872, having bequeathed his Herbarium 
to the British Museum. This led to prolonged litigation on the 
part of the Portuguese Government, ending in a compromise. 
But the collections were no longer available for study at Kew, 
and Professor Oliver eventually abandoned the further prosecution 
of the work. He retired from his official post in 1890. 

"Meanwhile the publication of the first three volumes had 
considerably stimulated botanical research in Africa. Sir John 
Kirk had become Consul-General at Zanzibar, and lost no 
opportunity of encouraging collectors. Sir H. H. Johnston, K.C.B., 
H.M. Commissioner in British Central Africa, imitated his example 
in British Central Africa. Much valuable work in Equatorial 
Africa was also done by the missionaries of the Church Missionary 
Society. The Temperate flora discovered on Kilimanjaro by the 
Rev. C. New, who was probably the first human being to reach 
its snow-line, and the collections subsequently made by Mr. Joseph 
Thomson on the mountains of East Equatorial Africa confirmed 
the relationships of the high-level floras of Tropical Africa with 
those of the northern hemisphere on the one hand and of the 
Cape on the other, which were first indicated by Mr. Mann's 
collections on the Cameroons. These relationships raise theoretical 
questions of the highest interest. The various Delimitation 
Commissions which followed the partition of the continent each 
yielded botanical results of more or less value. And the addition 
of new territories to the Colonies on the West Coast stimulated 
the desire of their Qovemments for an investigation of their 
vegetable products. 

" The result was that an immense mass of material poured into 
Kew, and, though individual collections were worked out in a 
series of scattered papers, a general demand sprang up in foreign 
countries, as well as at home, for a comprehensive work which 
would sum up the knowledge which had been acquired, with no 
little expenditure of labour and even of life, of the vegetation of 
Tropical Africa. 

" The desire eventually found expression in the following 
letter : — 

*' * Foreign Office to Royal Qabdens, Kew. 

" < Foreign Office, March 21st, 1891. 
" * Sir, 

** * I AM directed by the Marquis of Salisbury to state to you 
that his attention has been called to the fact that three volumes 
only of the " Flora of Tropical Africa " have as yet been published, 
and that the want of a complete handbook describing known 
plants impedes their study by Her Majesty's officers in the 
different parts of Africa which are now being opened up to 
civilisation. 

" * A knowledge of African botany is of great practical value, as 
was proved by the discovery of Sir John Kirk, whilst employed 



Digitized by 



Google 



282 

as Her Majesty's Agent at Zanzibar, of a plant previously unknown, 
which now supplies annually £200,000 worth of india-rubber to 
the Zanzibar market. So, too, on the West Coast of Africa, the 
trade consists almost entirely of vegetable products, some of which 
have only recently been brought to light. 

" ' Lord Salisbury is of opinion that a proper knowledge of the 
flora of Tropical Africa would do much to aid the development 
of the territories over which this country has recently acquired 
an influence, and he would therefore suggest that the completion 
of the work in question should at once be carried out. 

" * I am, &c., 

*' * (Signed) T. V. LiSTBR. 
" * The Director, Kew Gardens.' 

" In replying to this letter I pointed out that my scientific staff 
was so occupied with routine work that it was impossible to treat 
the completion of the Flora as a matter of official duty. If, how- 
ever, as in the first instance, it was regarded as an extra-official 
undertaking, I was willing to do my best, with such voluntary 
assistance as I could obtain, to assist Her Majesty's Government 
in getting the work completed. It was accordingly agreed that a 
commencement should be made in 1892. Much preliminary 
labour had to be accomplished, and in order to avoid the incon- 
venience of anticipation, provisional technical descriptions of new 
African plants received at Kew were drawn up by members of 
the staff and officially published in the Kew Bulletin, These 
were available for working up subsequently in the Mora. The 
number of species so published up to the present date amounts to 
more than 800. 

" A list of the known plants occurring in British Central Africa, 
amounting to upwards of 1,800, compiled from the Kew records 
by a member of the Kew staff, Mr. I. H. Burkill, M.A., is printed 
in Sir H. H. Johnston's ' British Central Africa,' pp. 233-284, 
prefaced by a brief history of botanical exploration in the 
Protectorate (see Kew Bulletin^ 1897, pp. 170-171). It is estimated 
that the number of species would be increased by the intercalation 
of recent additions to 2,500. 

" As to the general scope of the work, it will be convenient to 
quote the following passage from Professor Oliver's preface to the 
first volume. It still in great measure holds good : — 

"*From our very imperfect knowledge of the vegetation of 
many parts of the Continent, even of those which have been long 
more or less in European occupation, and from our complete 
ignorance of that of the immensely larger area not yet opened up, 
the present work must not be regarded as presenting anything 
like a complete account of Tropical African Botany. It serves 
rather as a vehicle for the publication of the important botanical 
results of much recent expenditure of life, toil, and money, which 
would otherwise have been lost to science or anticipated by other 
nations, and (embracing references to all hitherto published 
African species) as a repertory which it is hoped may be useful 
to botanists, no less than to future explorers and residents in 
Africa interested in the natural productions and economic 
products of the country.' 
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" In the mode of execution the pattern of the published volumes 
has been closely adhered to. I may again quote Professor Olivei's 
preface : — 

" * The " Flora of Tropical Africa," forming one of the series of 
Floras undertaken, at the instance of the late Sir William J. Hooker, 
under the authority of the Home or of Colonial Governments, it 
is necessarily uniform in general plan with those which have been 
already issued. 

" ' The principal features of this plan, as settled by Sir W. J. 
Hooker, and described in his report, are these : — 

" * 1st. The descriptions are drawn up in the English language, 
Mr. Bentham's " Introduction to Botany, drawn up with special 
reference to Local Floras," containing the technical terms used in 
the descriptions, being prefixed to the work. 

** * 2nd. The general sequence of Natural Orders adopted is that 
of the " Prodromus" of De CandoUe, being that which experience 
has shown to be practically the most convenient. In accordance 
with this sequence, British botanists are accustomed to arrange 
their Herbaria and works of Descriptive Botany. In the more 
detailed arrangement of the genera, the ^' Oenera Plantarum " of 
Messrs. Bentham and Hooker has been followed, and a reference 
to that work is given with each genus. 

" * With regard to the synonymy of the species here described, 
while the authors have endeavoured to quote all names which 
have been applied to Tropical African plants, they have not, in 
the case of widely diffused species, regarded it as either necessary 
or desirable to include their whole synonymy, the reliable citation 
of which would have involved very much more time, labour, and 
space than the end to be attained would warrant ; besides that, it 
would be out of place in a special work of this kind. Any new 
identifications of African with extra-African species are, of course, 
recorded.' 

"In one particular, however, I have been obliged to depart 
slightly from the plan of my predecessor. The last of the three 
published volumes of the * Flora of Tropical Africa ' appeared in 
1877. Since then our knowledge of the vegetation has increased 
very greatly. Large tracts which were unexplored botanically at 
that date have yielded numerous and copious collections. In 
resuming the work, it has therefore been found necessary to more 
clearly define the regions into which Professor Oliver divided the 
whole area. In attempting this, advantage has been taken as 
far as possible of political boundaries, since they admit of 
easy recognition. The regions may now be briefly defined as 
follows : — 

" Upper Guinea. —The Western Coast region from the mouth 
of the Senegal river to the southern boundary of the Cameroons. 
It contains practically the whole of the Niger Basin. It is 
bounded on the nortli by a line stretching from the mouth of the 
Senegal River to Lake Chad ; on the east by the 15th meridian 
of East longitude to its intersection with the southern boundary 
of the Cameroons, which bounds it to the south. It includes also 
the island of Fernando Po. 

"2. North Central.— This includes the Sahara. It is 
bounded to the north by the Tropic of Cancer ; on the west by 
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the Atlantic ; on the east by the 26th meridian of East longitude ; 
on the south by the Upper Guinea region and the Congo Free 

State. 

" 3. Nile Land.— The Nile basin. It is bounded to the west by 
the 26th meridian of East longitude ; to the east by the Red Sea 
and the Indian Ocean ; to the south by the Congo Free State and 
German East Africa. 

"4. LowbrGuinba.— The Western Coast region from the southern 
boundary of the Cameroons to the Tropic of Capricorn. It contains 
the lower course of the Congo, and is bounded to the east by the 
Congo Free State, the river Kwango, and the 20th meridian of 
East longitude. 

" 5. South Central.— Comprises the Congo Free State, Lunda 
and Portuguese West Africa, east of the 20th meridian of longitude 
(Lobale). 

" 6. Mozambique. — ^The East Coast from the northern boundary 
of German East Africa to the Tropic of Capricorn. It includes 
Portuguese East Africa and British territories to the Tropic. 

" In the preface to the first volume Professor Oliver enumerated 
the materials which he had employed. These it is not necessary 
to recapitulate. Copious accessions have, however, reached Kew 
since 1868, and the more important of these are enumerated below. 

**1. Upper Guinea. 

** G. L. Bates. Plants of the Cameroons. 

"Captain (afterwards Sir Richard) Burton and Commander 
V. L. Cameron. A small collection from the Gold Coast. 
Surgeon-Captain H. A. Cummins. Plants collected during 
the Ashanti Expedition of 1895-6. (See Kew Bulletin, 
1898, pp. 65-82.) 

** G. F. Scott-Elliot. A large collection made during the Anglo- 
French Sierra Leone Delimitation Commission of 1891-2. 
(See Journal Linnean Society, Botany, vol. xxx., pp. 64-100.) 

" Professor A. Engler, Director of the Royal Botanical Gkuxlens 
and Museums, Berlin, has contributed the collections of 
Braun, Preuss, Staudt and Zenker from the Cameroons. 

" Dr. H. H. Johnston. A small collection from Sierra Leone. 

" SirH. H. Johnston, K.C.B. A collection from the Cameroons. 

" Dr. Brown Lester. Plants collected during the Anglo-French 
Gambia Delimitation Commission, 1890-1. (See Kew 
Bulletin, 1891, pp. 268-275.) 

^^ H. Millen, Curator, Botanic Station* Lagos. Kew Bulletin, 
1892, p. 72.) 

'^Alvan Millson, Assistant Colonial Secretary, Gold Coast. 
Plants from Yoruba. (See Kew Bulletin, 1891, pp. 206-21 9. 
Died 1896.) 

" Sir Alfred Moloney, K.C.M.G., late Governor of Lagos. A 
small collection of Lagos plants. 

" Dr. Rowland, C.M.G., Chief Medical Officer, Lagos. Plants 
chiefly collected during the Expedition undertaken by Sir 
Gilbert Carter, K.C.M.G., late Governor of Lagos, into the 
interior. (Kew Bulletin, 1893, pp. 146 and 369.) 

" H. Veitch, F.L.S. Collection made by Kalbreyer in the 
region of the Niger Delta and Cameroons. 
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" 2. North Central. 

" The material still remains extremely scanty, and nothing of 
importance has been added. 

"3. Nile Land. 

"Mons. W. Barbey. Dr. 6. Schweinfurth's collections from 

Eritrea. 
" Miss Edith Cole and Mrs. Lort Phillips. A collection from 
F*Somaliland. (See Kew Bulletin, 1895, pp. 158 and 211-230.) 
'*G. F. Scott-Elliot. A large collection from British East 

Africa made during the Ruwenzori Expedition, 1893-4, 

(See Kew Bulletin, 1895, pp. 77-78.) 
" Professor A. Engler has communicated the plants of Steudner 

from Abyssinia and of Stuhlmann from Ruwenzori. 
*' Dr. J. M. Hildebrandt. Collection from British East Africa. 

(Died 1881.) 
" Sir H. H. Johnston, K.C.B. Collections made during the 

Kilimanjaro Expedition. (See Transactions Linnean 

Society, Second Series, Botany, vol. ii., pp. 327-355.) 
" Dr. G. Schweinf urth. Collections from the upper tributaries 

of the Nile. 
" Rev. T. Wakefield. A collection from British East Africa, 

chiefly near Mombasa. 
" Rev. 0. T. Wilson. A collection from Uganda and Unyoro. 

"4. Lower Guinea. 

"G. L. Bates. Plants from Gaboon. 

"Professor J. A. Henriques, University of Coimbra. Col- 
lections from Island of St. Thomas, collected by F. Quintas 
and A. Moller. 

" Sir H. H. Johnston, K.C.B. A collection from Angola. 

*' J. J. Monteiro. Plants from Angola. (Died 1878.) 

" Professor Hans Schinz. Plants from German South-West 
Africa. 

" H. Soyaux. Plants from Gaboon and Loango. 

" 5. South Central. 

"The vegetation of this region, which includes the Congo 
Free State, is, although undoubtedly very rich, almost 
entirely unknown. Professor Engler has communicated 
plants collected by Buchner, Biittner and Pogge. A part 
of Dr. G. Schweinf urth's collections (from the Monbuttu 
coxmtry) also belong to it. 

"Professor Oliver states in his preface that Sir John 
Kirk's collections on the Upper Zambesi had been lost. 
They were despatched to England in .1861 on H.M.S. 
'Sidon,' and were never heard of again till they were 
discovered in Portsmouth Dockyard in 1883. 

"6. Mozambique District. 
"Right Honourable James Bryce, F.R.S. Plants from 

Mashonaland. 
" J. Buchanan, C.M.G. A large collection made in Nyasaland. 

(Kew Bulletin, 1892, p. 249 ; and death, 1896, p. 148.) 
" K, J. Cameron. Collections from Nyasaland. 



Digitized by 



Google 



286 

"Commander (afterwards Captain) V. L. Cameron. Plants 
from the neighbourhood of Lake Tanganyika. (Died 
1894.) 

^^ Alexander Carson, B.Sc. Plants from South of Lake 
Tanganyika. (See Kew Bulletin, 1893, pp. 343, 344; 
1895, p. 46, pp. 63-75 and 288-293 ; and death, 1896, 
pp. 148-9.) 

'*G. F. Scott-Elliot. Collection from German East Africa 
and Nyasaland, made during the Ruwenzori Expedition, 
1893-4. 

** Professor A. Engler has presented collections, rich in 
novelties, from XTsambara and various other parts of 
German East Africa, made by Baumann, Fischer, Hoist, 
Stuhlmann, and Volkens. (Kew Bulletin, 1897, p. 241.) 

''Bishop Hannington. Plants from German East Africa. 
(Assassinated 1885.) 

"Dr. Emil Holub. Collection from Rhodesia, South of the 
Zambesi. 

" Rev. W. P. Johnson. Collection from mountains East of 
Lake Nyasa. 

"Sir H. H. Johnston, K.C.B. Collections from Nyasaland 
and Kilimanjaro. 

** Sir John Kirk, G.C.M.G. Plants from Zanzibar and other 
parts of East Tropical Africa. 

" J. T. Last. Collection from Namuli Mountains in Portuguese 
East Africa and Nyasaland. 

"Dr. Livingstone. Eight fragmentary specimens found in 
his pocket-book after his death. 

"Major F, D. and Lieutenant E. J. Lugard. Plants from 
Ngamiland. (Kew Bulletin, 1897, p. 242.) 

" J. McClounie. Plants from Nyasaland. (Kew Bulletin, 1895, 
p. 158.) 

" Rev. C. New. Collection from Kilimanjaro. (See Journal 
Linnean Society, Botany, vol. xiv. pp. 141-6. Died 1875.) 

"Dr. T. G. Nicholson. Plants from North Nyasaland and 
Upper Loangwa River. 

** W. H. Nutt. Plants from South of Lake Tanganyika. 

" F. Gates (presented by C. G. Gates). Plants from Matabele- 
land. (See " Matabele Land," 1st ed. pp. 366-369 ; 2nd 
ed. pp. 390-413. Died 1875.) 

" L. Scott. Plants from Portuguese East Africa and Nyasa- 
land. 

" Lieutenant C. S. Smith. Plants from Umba Valley, German 
East Africa, collected during the Anglo-German Delimi- 
tation Commission. (Kew Bulletin, 1893, p. 146.) 

" Joseph Thomson, Collections from the neighbourhood of 
Lakes Nyasa and Tanganyika. (See Journal Linnean 
Society, Botany, vol. xxi. pp. 392-406. Died 1895.) 

"Alexander Whyte. An important collection from Nyasa- 
land. (See Kew Bulletin, 1897, pp. 241, 243-300 ; 1898, 
pp. 145-164.) 

" As soon as I was able to organise the necessary staff the work 
was attacked at various points. But some time necessarily elapsed 
before sufficient material was accumulated to commence printing 
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When a work of this kind is once planned out, it is immaterial 
what part is iBrst issued. I eventually decided to first issue the 
present volume (the seventh), devoted to the Petaloid Mono- 
cotyledons, as these groups of plants are of wider general interest. 
The printing of the volume commenced in July of last year, and 
has been attended with very considerable difficulties. Whether 
it is followed by any other volumes will largely depend on the 
extent to which these difficulties are removed. 

'^ I have to express my obligations for the sympathetic assistance 
I have received from the following foreign botanists : — 

" Mons. W. Barbey, Herbier Boissier, Geneva. 

" Professor Bureau, Jardin des Plantes, Paris, who has obligingly 
lent the specimens of Liliacece from the French Congo described 
by Mons. Henri Hua. 

" Professor A. Engler, Director of the Royal Botanical Gkirden 
and Museums, Berlin, who has communicated important collec- 
tions made by German travellers, as well as numerous publications. 

" Professor Th. M. Fries, Director of the Botanic Gku*dens, Upsala, 
for the loan of the types of Swartz's orchids. 

^^ Dr. Hans Schinz, Professor of Botany, Zurich. 

^' I have further to record my acknowledgments of the assistance 
given me by Mr. 0. H. Wright in preparing the manuscript for 
the press and in checking the proofs, and to Mr. N. E. Brown for 
working out the geographical distribution. 

" For the detailed topography the third edition of the " Spezial- 
karte von Afrika," Gotha : Justus Perthes, 1893, has been 
chiefly used. 

*' W. T. T. D, 

"Kew, Aug. 1898." 



Records of the Botanical Survey of India.— Number 9 of this 
publication consists of a Report on the botany of the Chitral 
Relief Expedition, by Mr. J. F. Duthie, Director of the Botanic 
Department of Northern India. The plants were collected by 
General Gatacre, C.B., Colonel Davidson, Lieutenant-Colonel 
Hamilton, and Surgeon-Lieutenant Harriss. Nearly a thousand 
species are enumerated, belonging to 459 genera and 93 natural 
orders. The list has a special value, inasmuch as the altitudes are 
carefully recorded. It is gratifying to find so many officers of the 
army taking an active interest in botany. 

Number 10 is devoted to an interesting account of a botanical 
tour in Chamba and Kangra, by Mr. G. A. Gammie, supplemented 
by a list of the plants observed. 



Sisal in the Turks Islands.— The following is an extract from 
the Annual Report on the Turks and Caicos Islands. (Colonial 
BeportSy Annualy No. 230, p. 7.) : — 

The value of Sisal hemp exported was £2,539, or more than 
double the figure of the previous year, and extraction and export 
are steadily continuing. At present prices the outlook for 
plantations where the growth has been successful is rather more 
encouraging than it has been for some time. 
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Palmetto Straw from Turke Islands.— The following is an 
extract from the Annual Report on the Turks and Gaicos Islands. 
(Colonial Rpports^ Annual^ No. 230, p. 8.) : — 

A very small minor industry, the collection and export of 
Palmetto straw, which gives employment to women and children 
in some of the Caicos Islands, has come into evidence again, 
owing principally to the troubles in Cuba, which have, as I 
understand, caused the supply ordinarily obtainable from there to 
fail. 



Amomum angustifoliom, Sonnerat. Voy. Ind. iii., 276, 1. 137. — 
This plant is widely distributed in tropical Africa. A full 
description with localities is given in the recently issued Flora of 
Tropical Africa^ Vol. VII. (pt. ii.), p. 308. Under the name of 
A, Danielii it is figured in BoL Mag.y t. 4,764. There has hitherto 
been no record of its being of economic value. 

The following extract from a letter received from Mr. John 
Mahon, formerly of Kew and now attached to the Scientific 
Department of the Administration of British Central Africa, gives 
some interesting particulars of this plant. The " Korarima Carda- 
mom," for which this plant was taken by Mr. Mahon, is still 
unrepresented in the Kew Musuem : — 

Extract from letter from Mr. J. Mahon to Royal Gardens, Kew, 
dated Zomba, British Central Africa, June 6, 1898. 

The receipt of the Cardamoms has reminded me to write you 
concerning a plant fairly common by stream sides and in moist 
gullies here which I take to be the "Korarima Cardamom" 
referred to in Kew Bulletin (1894, p. 400). I sent seeds of this 
with ripe fruits some time back to Kew, and also a specimen of 
the flower. The plant flowers in November, and last season I 
collected and dried several specimens, but during one of my 
absences from Zomba my boys cleared them out and only the 
flower sent remained. I am sure, however, the Herbarium must 
possess foliage and stems of such a striking plant. I am now 
drying stems which I will forward when ready, and I shall get 
more flowers when the time comes. I have recently collected a 
few ripe fruits and sun-dried them and these are sent in this mail 
in order to obtain your opinion whether they might become a 
marketable commodity. The seeds possess a decided spicy 
flavour. 1 think drying adds to their pungency. The natives eat 
the ripe fruits raw occasionally and, I believe, use the seeds 
sometimes as a flavouring ingredient. The Yaos call it "Tambali" 
or " Tambala." It is a handsome and striking plant, often reach- 
ing a height of 15 feet. The fruits, often produced in clusters of 
three, are a brilliant, shining scarlet. The flowers are of a tawny- 
orange colour with some rose-coloured markings ; they are pro- 
duced in dense compact clusters almost impossible to dry en masse 
owing to their containing so much water. Roots that I have had 
taken up possess very little aromatic or ginger-like properties, 
indeed the leaves are richer in aroma. 



Digitized by 



Google 



ROYAL GARDENS, KEW. 



BULLETIN 



OF 



MISCELLANEOUS INFOEMATION. 



No. 143.] NOVEMBER. [1898. 



DCXXVIL— A BUDGET FROM YUNNAN— continued. 

The following letter is in continuation of those printed in the 
Kew Bulletin for 1897, pp. 99-101, and 407-414. 

Dr. A. Henry to Royal Gardens, Kew. 

c/o Customs, Szemao, par Loakai, 
Tongking, 8th June, 1898. 
Dear Mr. Thiselton-Dyer, 

I NEED hardly say how very welcome to me was your 
letter, so full of interesting matter of all kinds. I know very 
well how busy and occupied you are all the time, so I don't expect 
to hear often from you. More is the pity, as letters are the only 
stimulant of a healthy kind an exile has to cheer him up in 
moments of depression, and to remind him that there is a fair 
world on the other side of the globe, where men and women live. 
On this side there is an all-prevailing stagnation, which depresses 
the stoutest heart by its constancy and immovability, and as one 
grows older the less one seems to like isolation. 

I left Mengtze in the end of January with a caravan of mules, 
some 40, carrying stores, &c. I had three mule-loads, e,g.^ of 
silver. The journey here took 18 days, rather easy stages. The 
country passed through was very varied. I was in good spirits, 
rode nearly all the way, and enjoyed the trip very much. 
I crossed three large rivers en route by pontoon and suspension 
bridges, the latter very well made, of iron rods joined by rings at 
the ends, the best specimens I have seen fjf Chinese blacksmith*s 
work. At these river crossings we reacned low levels, about 
1,800 feet above the sea, and came into tropical vegetation, which 
I never find at all interesting. At Yuenthiang, on the Red River, 
the ugly-looking shrub Calotropis gigantea was in flower, and 
there was a great display of the tree-cotton, Bombax, in flower, 
without any leaves, looking like an artificial candelabrum affair 
more than a living tree. These and some Areca palms were the 
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only things of note. At the higher levels vegetation was at a 
dead point and I collected very little, one or two species of 
ClematiSy two Rhododendrons : the very curious Scolopendrium 
Delavayiy which I had never seen before, I found one day on a 
shady bank where I stopped for tiffin. I also found, at the same 
place, two plants of Ahutilon sinenses which had been sent by me 
from Ichang, and an Antropht/um^ which may be new. I also 
came across Lonicera Boumei in flower ; it is of no value as an 
ornamental plant. There was very little forest until after Talang, 
when we passed one or two days through almost continuous pine 
forest, varied here and there by little woods of evergreen oaks. 
Here, rather to my surprise, I learned that the peacock exists in the 
wild state, and it is quite common in the forest south of Szemao. 
These pine forests had not a plant in flower amongst them. 
I noticed, however, two little woods made up of an Abies, new to 
me, but I only found one cone. However, I am not pretending 
now to give any account of the trip botanically, as it would require 
too much time to get my notes in order at the moment. On the 
eighteen days I may have collected about 30 plants in flower. 
At one or two places I might have done a lot of collecting if I 
could have stayed for a day or two, but I was travelling on official 
business, and could not tarry. 

The main interest of the route was the aborigines, or non-Chinese 
races. Chinese here and there dwell on the little tracts of good 
land which are found in the high-lying valleys and plains of the 
plateau, and I passed through five or six largish towns mainly 
peopled by Chinese. But the larger part of the population was 
made up of aborigines. On the north side of the Red River, 
Lolos are predominant. At Yuenchiang, on the Red River, is a 
large plain occupied by Shans, and I was lucky enough to arrive 
on a festival day, and the gaiety of the skirts and jackets, and head- 
gear of the Shan women made them look like so many butterflies. 
South of the Red River, in the very barren mountains, the Wo-ni 
are the chief inhabitants, a swarthy people addicted to cattle- 
lifting. They speak a language akin to that of the Lolos. There 
are many sub-divisions of the race, and the variety of dress of the 
women is extraordinary. Some wear open jackets, and trousers 
six inches long ; others are clad in long gowns braced across the 
bosom slantingly, in Amazon fashion, and these carry a head-dress 
which is reminiscent of a college-cap magnified ten diameters. 
I saw some little liadoo girls, tiny creatures dressed in European 
skirts. In the valley of the Papien river, near the suspension 
bridge, I was lucky enough to come across a party of five Yao 
hunters. They were dressed very neatly in jackets with countless 
silver buttons, dark turbans, and tightly bound leg-gear, and 
carried handsome guns of native workmanship. This strange race 
lives in isolated communities in the mountains from here east to 
the Kwangsi province, «nd they indulge in little cultures, like the 
medicinal plant san-ch'i, indigo, etc. Nothing is known about 
them. My five hunters were fine manly chaps, very frank and 
friendly. 

On the way I captured a Lolo literattis, and he stayed with me 
here two months, and I have read through two or three of their 
MSS., the script of which is very peculiar. It is made up of 
characters hieroglyphic originally, but having very doubtfully any 
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connection with Chinese. No printed books exist, and these MSS. 
deal mainly with religious ritual. The Lolos are little influenced 
by Buddhism, and they are chiefly concerned with devils, ghosts, 
and goblins, whom they exorcise out of human beings and houses 
by reading rituals and offering sacriflce. I picked up in my 
limited reading some very curious bits of folk-lore. They have 
a very definite legend of the deluge, one man being saved, whose 
six sons are the ancestors of the present races of mankind. Before 
the deluge, human beings were Cyclopes, only possessed of one eye. 
In these olden days, people lived to 500 and 600 years old, &c., &c. 
One would fancy that some Jews or Christians were in Yunnan 
in early days. This is a grand province for the Psychical Society, 
as it is peopled with very troublesome ghosts and demons of all 
kinds, which everyone believes in. The Lolo language is tonic, 
and in syntax is like Chinese, except that the adjective follows 
the noun, whereas in Chinese it comes before. The composition 
of words is ingeniously simple. A gun is " fire-hit," gunpowder 
is " fire-rice," a snare is " take-get," a bucket is " two ears pro- 
jecting," lightning is '* the sky winks." My Lolo has gone home, 
promising to return, but I am a little afraid I shan't see him 
again, and my study of Lolo ways for the moment has been 
brought to a stop. 

Szemao is the end of China. To the south is Chienhung, a col" 
lection of little Shan States, dependent on China at the moment, as 
Britain didn't claim them on taking Burma. The Yunnan plateau 
is still here and goes on south, if one can call a plateau a collection 
of mountains rising to 6,(X)0 feet, with intervening valleys averag- 
ing 4,000-5,000 feet, occasionally widening out into plains of a few 
miles in width and length. The niountains are being colonized 
by Lolos and Chinese, while the valleys are in the hands of the 
Shans, who live by cultivating rice. They are a lazy and immoral 
people, and have none of the industrial virtues of the Chinaman. 
The boys are reared in temples, where they officiate as acolytes 
and young priests. The girls roam about from village to village 
independent of paternal control. Other races appear to the south 
and west, viz., the Akas, who do the hard work for the Shans, 
and the Kawas, in the west, noted for scantiness of clothing and 
bloodthirstiness of disposition. 

Whether the ethnology of this part of the world will ever be 
satisfactorily explained is doubtful. There seems to be the same 
variety in the human being as exists in the vegetable world in the 
same region, and there is a stmnge blending of races of Chinese, 
Malay, Negrito, perhaps even Caucasian here. 

As much is talked of Yunnan at home, it may be as well to say 
that all that talk is full of an astonishing ignorance. Yunnan is 
a poor province, and is impracticable, from physical reasons, for 
railway schemes. The only possible railway may be one con- 
necting the capital Yunnan with Tongking, and it will scarcely 
ever pay. As Yunnan is the foreland, of which Szechwan and 
the Yangtze valley are the hinterland, it may be necessary for 
England to extend one ;^jIrmeBe railway into Yunnan, but it will 
be a very costly and unremunerative enterprise. Yunnan, in fact 
commercially, under its present Government, isn't worth a rap. 
Whether its mines would pay is another question. There were 
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salt mines, and one gold mountain, passed by me, on my way here. 
The gold mountain produced 1,000 ounces of gold annually ; not 
much. It being Chinese New Year time, the salt mines (a 
Government monopoly) were disposing of salt minus one of 
the taxes on it, and the result was that the roads were thronged 
with people carrying salt. The wild inhabitants of the mountains 
came out, for once in the year, out of their fastnesses, and I think 
it is a fairly correct theory which makes out salt to be the first 
commerce engaged in by human beings. These aborigines other- 
wise never stir away from home, and any trade they have is with 
some Chinese town, the nearest to their home. If there were not 
Chinese, it is doubtful if there would be any trade at all, except 
the annual pilgrimage for salt to the salt mines. The constant 
staying-at-home, for centuries, has no doubt kept up the extra- 
' ordinary number of different tribes, languages, &c., now existing 
in these parts. * 

In the Shan States south and east of Szemao, there is a good deal 
of cultivation of tea, the so-called P'u-erh Tea, concerning which 
you have published in the Kew Bulletin (1889, pp. 118-120 ; 
139-142), a lot of information, mainly gathered by Bourne on his 
trip here, some years ago. This tea is sent to all parts of China 
and to Tibet. I have an idea that this region is, perhaps, the site 
of the earliest cultivation of the tea plant ; but this section of 
country was until modem times a Shan principality, and China 
only extended earlier as far south as the Red River. Shan 
historical records have not been studied ; I presume that they 
exist. Many of the place-names here are Lolo. Szemao in Lolo 
means "Old blood," Talang is the Lolo Tala^ pine-forest, &c. 
The ancient independent kingdom of Yunnan is generally 
supposed to have been a Shan one ; tut I 'think that the posses- 
sion of a written character by the Lolos indicates that they once 
were a people with independent government and considerable 
civilization. 

The Tibetans, who come here with a few caravans, twice a 
year for tea, are fine, big, strapping fellows, with loud voices ; a 
pair of them measured 6 feet 4 inches in height. These belong 
to the Ku-Tsung tribe. The difference between them and the 
other races is so marked that one almost fancies the Ku-Tsung 
to be of our own race (of course, really they are not). The 
other races, i.e, Chinese, Shans, Lolos, Wo-ni, and the Annamese 
and Siamese, all belong to a Pan-Cathayan family, black-haired, 
oblique-eyed, almost, beardless people, speaking languages char- 
acterized by tone. With these races the European has little 
sympathy ; he doesn't care for their virtues, and dislikes their 
vices and faults intensely. That the Chinese have great brain- 
power, and many solid virtues is undoubted ; and the mere 
abolition of their present government and substitution for it of 
European government by the contemplated partition policy, will 
only the more speedily bring to the front the antagonism and 
competition between the yellow and white races, which is a 
mighty question in the future. I think on this question that the 
yellow race is by nature well- adapted to be the hard-working 
servant, in the hotter regions of the world, of the more vigorous 
white race, which will doubtless stick to temperate regions. 
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The greatly increased interest in China at home will, I hope, 
give a stimulus to the study of the history of the social evolution 
of the Chinese, which is calculated to bring out many important 
lessons for ourselves. There have been, as it were, two parallel 
developments of the human race, one on the west of Europe-Asia, 
the other on the east side, very little dependent on each other. 
At the start, the Chinese seem to have been fairly equal to the 
Westerners ; and even in the middle ages, judging from the way 
in which mediseval travellers wrote, Chinese civilization was quite 
as good as that of Europe. Whence the decay on the east, the 
increasing vigour on the west ? It is rather trite to say that the 
Chinese anticipated us in many things. They had a feudal system 
long before Europe had, and gave it up very early. They had an 
int.eresting experiment in socialism many centuries ago ; they tried 
collectivism ; the State managed all business affairs, was the only 
employer of labour, and distributed the profits to all in equal 
phaj-es. Less than twenty years trial of the system showed it to 
be a crime against human nature. They have anticipated all our 
current fads ; they have for centuries adopted peace-at-any-price 
as the highest morals, and have despised war and soldiers. As a 
result, they have had the most ruthless massacres, occurring in 
countless rebellions ; and general insecurity besets them both as 
regards interior policing and protection from foreign aggression. 
Needless to say that they have for years gone in for the competitive 
examination, and have as a result a body of truly incapable 
officials. It is usual to consider the Oovernment of China as an 
autocratic one. It is nothing of the sort, it is on a thoroughly 
democratic basis, the democracy of the Tammany Ring kind. 
There is no country in the world with less of aristocracy, and the 
result is not encouraging to those who sigh for abolition of the 
House of Lords. I doubt if one can rightly attribute any of 
the decay of China to the absence of Christianity, for Europe 
owes its progress much more to Greece and Rome, than to Israel. 
In China, woman has never been in a position of honour and trust 
and influence. This is an ancient failing. The hieroglyphic for 
woman occurs in many hundreds of characters, some indicate 
female relationship, but all the rest, save one, indicate vices and 
failings, words such as envy, lust, &c. The exceptional character, 
haoy good, is made up of woman and son ; but some Chinese 
say it is only an apparent and accidental exception, the character 
originally meant something else. 

The decay of manly spirit, brought about by the idea that war 
is immoral, the low position of woman, -the absence of an 
hereditary aristocracy holding up ideas of honour and probity 
and constantly acting as a check on philistinism, the government 
by officials selected by competitive examination in ancient classics 
and trivialities akin to Latin verse, all these causes must have 
been acting disastrously to have brought an intelligent race into 
such a low position. 

There is a good deal of wooded country at no great distance 
from Szemao, and the mountains run up to nearly 6,000 feet, but 
there is an absence of the sharp and precipitous kind of mountain 
and valley, and the flora in consequence is very uniform and not 
nearly so interesting as Mengtze nor so rich in species. Hills 
clad with pine and oak are almost barren in interesting plants. 
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and I haven't come on any of those dark ravines and steep wooded 
cliffs which are the joy of the botanical collector. There is a 
great absence (perhaps the antumn will make a better show) 
so far of ferns and herbaceous plants. What one collects is 
mainly trees and shrubs and climbers. There is a fair number 
of epiphytic orchids. The common plants are not the 
common plants of Mengtze, in fact the two floras are very 
different. Szemao will possibly turn out very like the Shan 
country where Sir Henry CoUett collected, and Indian forms not 
hitherto recorded from China are frequent enough. The com- 
monest tree after the pine and the evergreen oaks (of which there 
are perhaps ten) and Gdstanopsia, ia 'Schima WalUchii. There 
are four or five Laurinese, a Halesia, a Eitgeniay Ilea macrophylla, 
Meliosma^ two Rhododendrons, a tree Callicarpa^ seven or eight 
species of Ficus,2L Magnolia ; to mention the first which come to my 
mind. Hubus is represented by five species, one new to me ; and 
in China one always expects to meet a new and very distinct 
Ruhua after travelling 20 miles in any mountainous part. Rubus 
ellipticus appears in its ordinary form in the forests with large 
soft pointed leaflets. From Mengtze to here and to Talif u, a very 
distinct variety occurs, with smaller, harder, rounded-off leaflets, 
and this variety occurs in the open country, on poor bad soil, in dry 
barren exposed places. It is quite evidently a case of adaptation. 
The variety has rather pleasant yellow raspberry fruit, produced 
in great profusion, and I think it might be of service to gardeners 
in places where they wanted to grow raspberries on very bad soil 
in dry arid climates. In the di^y pine and oak woods a Gycas 
occurs, with a stem 2 or 3 feet high, but it has not as yet flowered. 
There is also a fern in the same locality, which I have not seen 
with spores, which has precisely the same habit as the Cycas. 
The leaves of both are so hard that they can stand, I should think, 
any amount of drought, and that is necessary here, as little or no 
rain falls during more than half the year. At Mengtze limestone 
was the prevailing rock ; here it is a red sandstone, and this maj 
account in part for the poorer flora. I have always found 
limestone to be richer in interesting plants than any other kind 
of rock. One curious thing occurs here as well as at Mengtze, i.e.y 
the occurrence of two or three species of the same genus in 
precisely the same locality and often flowering at the same time. 
There are two climbing Loniceras, e.g,. here, which are to be 
met witb together, flowering togethei\ One of the Rhododendrons 
is very lovely ; it is a bush some four or five feet high. The 
flower-buds are a delicate red, and the flower just on opening is 
flushed with pink ; the pink disappears, and the flower, 3 or 4 inches 
in diameter, becomes a pure white, except for a dash of yellow 
on the interior of the upper petal. This dash of yellow on one 
petal of an otherwise pure white flower occurs in other species 
of Rhododendron. I have not seen a rose as yet, but Rosa 
gigantea, I believe, occurs. The common Melastoma candidum 
looks as if it were a rose at a distance, and is almost everywhere. 
The difference between this shrub and a rose expresses exactly 
the difference between sub-tropical and temperate vegetation. 
The latter is in some mysterious way much more beautiful and 
satisfactory to the eye. I was quite pleased to read the other day 
,in a notice in the Saturday Review a savage invective against 
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florist*s flowers. It does seem a pity to spoil the simply beautiful 
flowers by converting them into monstrosities with crested 
appendages, &c., &c. Of course, as scientific experiments the 
cresting, doubling, &c., are all right and interesting, and your 
account of the Cyclamen I read with much interest. 

The woods near Szemao are full of birds, and the notes are 
exquisite, and to be heard in perfection in these days of showery 
weather, for the rainy season has begun. When the sun gets out 
the cicadas start such a racket that one can hear nothing else. I 
have not told you of the jungle-fowl ; this is, I believe, Gallus 
hankiva^ the original form of the farmyard fowl. They are very 
common in the forests and woods here, and are simply gorgeous. 
They are glorified bantams, the colours having a brilliancy that 
seems abated in the domesticated kind. They crow and cackle 
and behave in the woods just as a farmyard fowl would do, only i 
they are a little shyer of man. Occasionally one sees a flying- 
squirrel, a big black one, sailing in the air from tree to tree, and 
I saw the other day what I thought was a calf ; it turned out to 
be a red-coloured deer, which speedily bolted with an up-turned 
tail, white beneath like a rabbit's. It is very hard to believe that 
this particular deer, which only occurs, so far as I know, one or 
two together, never a herd, derives much advantage in life from 
this white-signal tail. Further south there are very large deer 
with branching antlers, and their horns when they are in a 
" young " condition, velvety at the bases, are worth to Chinese 
pharmacists as much as $50 a pair. Elephants, wild cattle of 
some kind, wild boars, bears, <&c., all occur in the same large 
forests lying to the south. 

I am afraid there will be no chance here of getting hardy 
bamboos. Bamboos of that character do occur in the higher 
ranges of Yunnan, but who is to go there at the time when they 
are in seed, once every 60 years, the Chinese say. 

I am sorry about the non-success of the lily bulbs ; but you 
have received seeds of the species. I am afraid there will be little 
here of a hardy nature, but there are a few things of which I shall 
try to send seeds later. Is it worth while sending seeds of 
orchids ? Yesterday I came across a very peculiar terrestrial 
orchid, with tiny flowers (^ in.) like beetles. I also found in the 
same place a little undershrub, about 6-8 in. high, with pinnatifid 
leaves and very long (3 in.) cylindric-tubed, rotate-limbed, white 
flowers. I think it is a curious Solanacea, but I am not certain, 
as I have not examined the flowers carefully. It would be rather 
pretty in cultivation. These I found on a bit of cliff which I 
stumbled against for the first time. There are also two little 
palms here, which I hope to get in fruit later on. Has Burynannia 
been in cultivation, any species, with you ? There is a species 
here and at Mengtze, occurring in wet grassy places at high 
elevations, and the flowers, deep blue, while not very large are 
very curious, and a number of plants massed together would be 
pretty enough. It is a representative of a very small family, and 
I don't understand what trick the flowers are up to in their 
peculiar shape. 

In many of the Mengtze and Szemao trees and shrubs the 
flowers occur on the branches below the leaves, and not on the 
peripheral surface of the tree, as in ordinary cases. Many lianas 
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have this peculiarity. These are all forest plants, and I think the 
explanation is that in forests there are two surfaces open to 
insect- visitors, the top of the forest and the bottom. Some trees 
and shrubs and climbers can't get to the top, so they have their 
flowers at the bottom. But of course this explanation is only a 
guess. There is no time for me to make any observations of the 
kind necessary ; if one could spend six months on end in a forest, 
one could observe, measure, &c. The Mitciina sempervirens of 
Ichang was a splendid example of this peculiarity. There was in 
one specimen a dense wall of foliage climbing over trees, inter- 
laced with them, &c., nearly 200 ft. by 100 ft., while the main 
trunk of the climber close to the ground was covered with flowers 
which were easily visited by thousands of insects of all kinds. 

There is quite a little group of * shrubs which occur on the 
banks of rivers (and often in beds of streamlets) that overflow. 
These shrubs are submerged often and are not hurt. These 
fluviatile shrubs have a certain facies, very difficult to describe. 
There must be 30 or 40 species of them in the Yunnan river 
valleys. These shrubs don't occur elsewhere than on banks or 
in the beds of streams. The last one I have found is a very 
fine species of Ficus. This class of shrub would be a nice enough 
problem for someone to work out. 

I hope you will try and get a young Cambridge or Oxford 
botanist to come to this part of the world, do some naturalist 
work, and collect seeds and live plants for cultivation. China 
is a very easy country to travel in, and expenses of travelling 
are not heavy. The mountainous regions of Yunnan and 
Szechwan are very healthy besides. 

With regard to San-ch'i (the species of Aralia § Panax), the 
medicinal plant of which I have sent you herbarium specimens 
and seeds, I will try and send a note on it for the Bulletin by 
next mail. It would be a favourable opportunity, if one of the 
staff had time, to go through the section and make a little 
synopsis of it. It includes the American ginseng plant, Corean 
ginseng, and two or three other species, and I found some forms 
at Ichang which were not worked out. The forms seem to run 
into each other in a puzzling way. It is very curious that the 
Chinese should have selected two forms — one in the extreme 
north of the empire (Manchuria and Corea), the other in the 
south, near Mengtze— as two most powerful and famous drugs. 
There is something peculiar about the history of certain drugs 
which European doctors consider useless. Take sarsaparilla and 
china-root, species of Smilax,ixi\JLch believed in by native American 
races and by the Chinese. 

With regard to Benzoin, it is not known here ; but our Consul 
will probably take a trip by-and-bye down into Siam, and I will 
try and induce him to make enquiries for the tree. Have you 
tried writing on the subject to the British Consul at Chiengmai, 
in Siam ? The Yunnan plateau is apparently continued into the 
Shan States, and teak, benzoin, &c., are probably confined to the 
lower levels lying south. 

I have some specimens— only leaves — of the tree which produces 
the very valuable cinnamon of the Laos, but I am afraid they 
will not help much in clearing up the species. They were brought 
to Mengtze by a pedlar after I had left the place. 
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1 have said nothing in my letter about recent events in China, 
but they are very important. It is impossible to believe that 
China will remain hopelessly stagnant, and that she will make no 
effort to cope with these disastrous times. The Chinese are just 
as clever as the Japanese ; they are wonderfully homogeneous ; 
there are no class or race hatreds as in India. Waking up is slow, 
very slow, but it must come. 

In such places as this letters are esteemed more than gold, more 
than tobacco — they are the only little joys we have. It is very 
hard to live in such places as this, and we only go through it by 
the aid of letters and a certain doggedness which is acquired by 
practice. Russian officers in similar stations in Siberia commit 
suicide at the rate of 5 per cent, annually, I have been told. 

My kind regards to all, and best wishes. 
Yours very truly, 

(Signed) AUGUSTINE HENRY. 



DCXXVm.— INSECT POWDERS. 

Recent inquiry has been made as to certain vegetable powders 
known as Persian and Dalmatian Insect Powders. As references 
to these are scattered through works not usually accessible, a brief 
summary is given. 

There are two plantB employed. What is known as Caucasian 
or Persian insect powder is obtained from the flower-heads of 
Ghrysanthemum roseum, Adam (Pyrethrum roseum, Bieh,\ with 
rosy flowers, a native of the Caucasus, where it grows on mountain 
slopes at a high elevation. 

Dalmatian insect powder, usually regarded as the more effective, 
is derived from Chrysanthemum cineraricefoliumy Visiani (Pyre- 
thrum cinerarisefolium, Trev,\ Bot, Mag.^ t. 6781, with white 
flowers, a native of Dalmatia. 

A full account of these plants (where, however, they are 
referred to as species of Pi/rethrum), their cultivation and uses, 
is given in the Fourth Report of the U,S. Entomological 
Commission^ 1885, pp. 164-180. From this Report the following 
extracts are taken : — 

History. 

" There are very few data at hand concerning the discovery of 
the insectide properties of Pyrethrum. The powder has been in 
use for many years in Asiatic countries south of the Caucasus 
Mountains. It was sold at a high price by the inhabitants, who 
successfully kept its nature a secret until the beginning of this 
century, when an Armenian merchant, Mr. Jumtikoff, learned 
that the powder was obtained from the dried and pulverized 
flower-heads of certain species of Pyrethrum growing abundantly 
iu the mountain region of what is now known as the Russian 
province of Transcaucasia. The son of Mr. Jumtikoff began the 
manufacture of the article on a large scale in 1828, after which 
year the Pyrethrum industry steadily -grew, until to-day the 
export of the dried flower-heads represents an important item iu 
the revenue of those countries. 
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" Still less seems to be known of the discovery and history of 
the Dalmatian species of Pyrethmm {Pyrethrum citieraricB' 
folium\ but it is probable that its history is very similar to that 
of the Asiatic species. At the present time the Pyrethmm 
flowers are considered by far the most valuable product of the 
soil of Dalmatia." (Pp. 164-165.) 

Cultivation. 

" There is also very little information published regarding 
either the mode of growth or the cultivation of Pyrethmm plants 
in their native home. As to the Caucasian species, we have 
reason to believe that they are not cultivated, at least not at the 
present time, statements to the contrary notwithstanding. Dr. 
Gustav Radde, Director of the Imperial Museum of Natural 
History at Tiflis, Transcaucasia, who is the highest living authority 
on everything pertaining to the natural history of that region, 
wrote us recently as follows : — * The only species of its genus, 
Pyrethrum roseum^ which gives a good eflEective insect powder, 
is nowhere cultivated, but f^rows wild in the basal-alpine zone 
of our mountains at an altitude of from 6,000 to 8,000 feet.' 
From this, it appears that this species at least is not cultivated 
in its native home, and Dr. Radde's statement is corroborated by 
a communication of Mr. S. M. Hutton, Vice- Consul General of 
the United States at Moscow, Russia, to whom we applied for 
seed of this species. He writes that his agents were not able to 
get more than about half a pound of the seed from any one 
person. From this statement it may be inferred that the seeds 
have to be gathered from the wild, and not from the cultivated 
plants. 

^^ As to the Dalmatian plant, it is also said to be cultivated in 
its native home, but we can get no definite information, owing 
to the fact that the inhabitants are very unwilling to give any 
information regarding a plant, the product of which they wish 
to monopolize. For similar reasons we have found great difficulty 
in obtaining even smallquantities of the seed of P. cineraricefolium 
that was not baked, or in other ways tampered with, to prevent 
germination. Indeed, the people are so jealous of their plant that 
to send the seed out of the country becomes a serious matter, in 
which life is risked." (P. 165.) 

Cultivation op C. roseum in France. 

" In 1856, Mr. C. Willemot made a serious attempt to introduce 
and cultivate the plant on a large scale in France. As his account 
of the cultivation of Pyrethrum is the best we know of, we quote 
here his experience, with but few slight omissions : ' The soil best 
adapted to its culture should be somewhat siliceous and dry. 
Moisture, and the presence of clay is injurious, the plant being 
extremely sensitive to an excess of water, and would in such 
cases immediately perish. A southern exposure is the most 
favourable. The best time for putting the seeds in the ground 
is from March to April. It can be done even in the month of 
February, if the weather will permit it. After the soil has been 
prepared and the seeds are sown, they are covered by a layer of 
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earth mixed with vegetable mould, when the roller is slightly 
applied to it. Every five or six days the watering is to be 
renewed in order to facilitate the germination. At the end of 
about thirty or forty days the young plants make their appearance, 
and as soon as they have gained strength enough they are trans- 
planted at a distance of about six inches from each other. Three 
months after this operation they are transplanted again at a 
distance of from fourteen to twenty inches, according to their 
strength. Each transplantation requires, of course, a new watering, 
which, however, should be only moderately applied. The 
blossoming of the Pyrethrum commences the second year, toward 
the end of I^Iay, and continues to the end of September. Mr. 
Willemot also states that the plant is very little sensitive to cold, 
and needs no shelter, even during severe winters.' " (Pp. 165-166.) 

Cultivation op C. cinbrari^folium in California. 

" As to the Dalmatian plant, it is well known that Mr. G. N. Milco, 
a native of Dalmatia, has of late years successfully cultivated 
Pyrethrum cineraricefolium near Stockton, California, and the 
powder from the California-grown plants, to which Mr. Milco 
has given the name of *Buhach,' retains all the insecticide quali- 
ties, and is far superior to most of the imported powder, as we 
know from experience. Mr. Milco gives the following advice 
about planting — advice which applies more particularly to the 
Pacific Coast : — * Prepare a small bed of fine, loose, sandy, loamy 
soil, slightly mixed with fine manure. Mix the seed with dry 
sand and sow carefully on top of the bed. Then with a 
common rake disturb the surface of the ground half an inch in 
depth. Sprinkle the bed every evening until sprouted ; too 
much water will cause injury. After it is well sprouted, watering 
twice a week is sufficent. When about a month old weed 
carefully. They should be transplanted to loamy soil during 
the rainy season of winter or spring.' " (P. 166.) 

Cultivation in Victoria. 

According to a Melbourne agricultural paper, quoted in the 
Cape Agricultural Journal of June 5th, 1890, "Mr. Kleesattel 
has now six acres under Pyrethrum, and the portion first planted 
has commenced to yield a return. In establishing his plantation 
the land was ploughed 12 inches deep, and the soil reduced to 
a fine tilth. The seed is sown in beds in the month of August, 
and the following winter the young plants are transplanted 
out in rows 2 feet 6 inches apart, there being a space of about 
1 foot between the plants. The crop is kept clean by the use 
of the horse hoe, and in the following November, ^.e., fifteen 
months from when the seed was sown, the plants begin to 
tiower. This is, of course, the harvest season for the Pyrethrum, 
and the plants continue to bloom till the end of January. The 
picking operation was at first rather expensive, but a stripping 
machine has been designed that does the work of collecting the 
flowers very well. When picked the flowers are kiln-dried, and 
then ground into powder. As the plant is a perennial the crops 
will last for several years without the expense of re-planting. 
The powder, which is of a saflEron colour, has been tested, and 
found superior to the imported article," 
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Preparation of the Plants for use. 

The United States Report continues : " In regard to manufac- 
turing the powder, the flower-heads should be gathered during 
fine weather, when they are about to open, or at the time when 
fertilization takes place, as the essential oil that gives the insecticide 
qualities reaches, at this time, its greatest development When 
the blossoming has ceased, the stalks may be cut within about 
four inches from the ground and utilized, being ground and 
mixed with the flowers in the proportion of one-third of their 
weight. Oreat care must be taken not to expose the flowers to 
moisture, or the rays of the sun, or still less to artificial heat 
They should be dried under cover, and hermetically closed up in 
sacks or other vessels to prevent untimely pulverization. The 
finer the flower-heads are pulverized, the more effectually the 
powder acts, and the more economical is its use. Proper pulveri- 
zation in large quantities is best done by those who make a business 
of it, and have special mill facilities. Lehn & Fink, of New York, 
have furnished us with the most satisfactory powder. For his 
own use, the farmer can pulverize smaller quantities by the simple 
method of pounding the flowers in a mortar. It is necessary that 
the mortar be closed, and a piece of leather through which the 
pestle moves, such as is generally used in pulverizing pharmaceutic 
substances in a laboratory, will answer. The quantity to be 
pulverized should not exceed one pound at a time, thus avoiding 
too high a degree of heat, which would be injurious to the quality 
of the powder. The pulverization being deemed sufficient, the 
substance is sifted through a silk sieve, and then the remainder, 
with a new addition of flowers, is put in the mortar and pulverized 
again. 

" The best vessels for keeping the powder are fruit jars with 
patent covers, or any other perfectly tight glass vessel or tin box." 
(Pp. 167-168). 

Advantages and Disadvantages. 

In the Botanical Magazine^ t 6781, the following conclusions 
are given respecting the efficacy of these insect powders : — 

^^ It appears that the powder of both species is valuable as a 
general insecticide, especially in a liquid solution, but that it is 
not a universal remedy, and has serious disadvantages. Of the 
advantages the most notable is that it is a specific in the case of 
aphides, house flies, and mosquitoes (or gnats), amd if used with 
a pair of ordinary bellows iB very effectual in killing the 
commoner insects that infest plants in rooms or houses. The 
powder burnt is not disagreeable to smell, and very effectual in 
rooms, wardrobes, and greenhouses. The alcoholic extract of the 
powder diluted in water, the simple solution in water, and the 
decoction in water, are all most useful in cases where the powder 
may be less effectually applied. The disadvantages are that the 
result is not permanent ; after half an hour insects may re-appear 
on the plants that had been cleared, and be unhurt. Again, 
actual contact with the insect is necessary in the open air, and 
powdering the upper side of a leaf has no effect on an insect on 
the under side. More important still are the facts that it has no 
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effect on insects' eggs or hard chrysalises, on beetles with hard 
elytra, and on the vast class of hemiptera (true bugs), whilst 
hairy caterpillars and spiders of all kinds are proof against it. 
Hymenoptera, however, quickly succumb to its effects." 

Active Principle. 

The active principle of Pyrethrum flowers has been examined 
by Messrs. Schlagdenhauffen and Reeb. An account of their 
research is given in the Pharmaceutical Journal (July 26, 1890, 
p. 63). It is an acid. soluble in alcohol, amylic alcohol, ether, and 
chloroform, which may be isolated by means of ether after having 
been converted into an alkaline salt, and decomposed by tartaric 
acid in aqueous solution. 

When pyrethrotoxic acid was hypodermically injected into 
animals, it was observed that the poison produced its effects in 
two distinct stages. In the first there was an excitement more or 
less pronounced, proportional to the quantity administered ; in 
the second there was a complete prostration, accompanied always 
by paralysis of the lower extremities, which might disappear 
after a time, or be the precursor of a fatal issue, the respiration 
and circulation being affected only in the latter case.^ 



DGXXIX.— DIAGNOSES AFRICANS, XII. 

669. PBoro8pennuinmembranaceum,(7.ir. TTr/^A^ [HypericacesB] ; 
ad P. tenuifolium^ Hook, fil., accedit, sed f oliis membranaceis et 
nervis secundariis paucioribus differt. 

Frutex 6-8-pedalis. Rami castanei, nitidi. Folia breviter 
petiolata, ovata, acuminata, irregulariter crenata, basi acuta, 
4-5 poll, longa, 2\ poll, lata, nigro-punctata ; nervi secundarii 
utrinque 4-5. Cymce contractae, 6-8-flor8B. Sepala ovato-lan- 
ceolata, acuta, glabra, nigro-lineata. Petala ovata, obtusa, nigro- 
lineata, intus prope apicem pilosa, 4 lin. longa, 2^ lin. lata. Disci 
glandulsB 5, breviter bilobatae. Stamimim filamenta 4-6-na con- 
nata, pilosa*; antherse globosse. Ovarium conicum ; styli clavati, 
staminibus pauUo longiores. 

French Congo. Angoni, 70 miles east of Gaboon, Batesy 
559. 

670. Dombeya Johnstonii, Baker [SterculiaceaD] ; ad Z>. schim- 
perianam, A. Rich., abyssinicam, magis accedit. 

Ramuli lignosi, validi, pilis brevibus mollibus pallide brunneis 
dense persistenter vestiti. Folia cordato-orbicularia, 6-7 poll, 
longa, crenata, Integra vel obscure 3-5-lobata, utrinque dense 
pubescentia, lobis basalibus vel magnis imbricatis vel minoribus 
sinu basali aperto ; petioli 3-8 poll, longi. Umhellce simplices, 
denssB, multiflorae, 3^^ poll. diam. ; pedunculi axillares, 2^ poll, 
longi ; pedicelli pubescentes, flore longiores, primum cemui ; 
bracteolsB oblongss, acutsB, calyce pauUo breviores. Sepala lanceo- 
lata, 8-9 lin. longa, dorso dense pubescentia, flore expanse reflexa. 
Petala cuneata, valde imbricata, rosea, calyce vix lougiora, 
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persistentia, demnm Bcarioea. Stamina basi in cnpulam ovario 
seqnilongam coalita ; stsminodia 5,ligiilata, petalispanllobreyiora. 
Ovarivm globosnni, denee piloEnm ; etyli 5, elongati, pubeBcentes, 
apice falcati. 

British Central Africa. Between Mpataand the beginning 
of the Tanganyika plateau, alt. 2000-3000 feet, and Nyika plateau, 
alt. 6000-7000 ft., Whyte. 

671. Oeranium Whytei, Baker [GeraniaceaB] ; ad O. tuberosum^ 
Linn., europseum habitu et foliis accedit ; differt radice elongata 
fuBiformi hand tuberosa, peialis angustioribuB. 

Herba perennie, radice dura, fusiformi. Folia radicalia multa, 
longe petiolata, ad basin dissecta, 1-1^ poll, longa, leviter pube- 
Bcentia, segmentiB profunde pinnatifidiB, lobispaucisascendentibus 
linearibus uninerviis, Buperiora reducta. Caulis gracilis, pubescens, 
erectus, subpedalis, foliis paucis praeditus. Pedunctdi pauci, 
ascendentes, biflori ; bractesB parvee, lanceolatae, scarioBae ; pedicelli 
elongati, ascendentes, pubescentes. Sepala lanceolata, pubescentia, 
4 lin. longa. Petala oblanceolata, obtusa, rubella, 6 lin. longa. 
Stamina calyci aequilonga, filamentis pubescentibus. Carpella 5, 
dense pilosa,»rostri8 elongatis pubescentibus. 

British Central Africa. Mount Malosa and Mount Zomba, 
alt. 4000-6000 ft., Whyte. 

DiflEers greatly from any Tropical African species already 
known. 

672. Phylica tropica, Baker [Rhamnaceae] ; ad P. stipularem^ 
Linn., capensem habitu et foliis accedit ; differt defectu stipularum. 

Frtitex erectus, ramulis multis erectis ascendentibus lignosis 
albo-incanis ad apicem crebre foliatis. Folia sessilia, lanceolata, 
5-6 lin. longa, Integra, mucronata, rigide coriacea, exstipulata, 
facie atroviridia nitida glabra, margine recurvata, doiso albo- 
incana. Capitula sessilia, terminalia, pauciflora, dense pilosa. 
Calyx parvus, campanulatus, persistens, segmentis 5 lanceolatis 
recurvatis. Ovarium globosum, pilosum, brevissime pedicellatum. 
Fructus globosus, durus, niger, indehiscens, glabrescens, 2 lin. 
diam. 

British Central Africa. Nyasaland; South Nyika 
Mountains, alt. 4000-7000 ft., Whyte. 

672.* Vitis (Cissus) zombensiB, Baker [Ampelidaceaa]. This 
name is substituted for V. apodophylla^ Baker {Kew Bulletin^ 
1897, p. 248), which had already been applied to another species 
{I. c. 1894, p. 330). 

673. Virecta saliooides, C. H. Wright [RubiacesB-Hedyotidese] ; 
ad V. angiisti/oliam, Hiern, accedit, sed major, foliis acutis et 
staminibus longe exsertis. 

Caulis lignosus, teres, lineis duabus pubescentibus oppositis 
ornatus. Folia lanceolata, basi apiceque acuta, supra ad nervoB 
appresse hirsuta, 1^-2 poll, longa, 4 lin. lata ; stipulse alte 2-4- 
partitse. Flores ad ramulorum apices cymoBO-corymboBi, 1 poll. 
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longi, 6-7-meri. Calycis lobi quam coroUaa tubus breviores, 
subnlati. CorolIcB tubus infundibuliformis, 7 lin. longus, apice 
2i lin. diam. ; lobi subulati, 5 lin. longi. Stamina quam corollsB 
lobi paullo longiora ; filamenta filiformia ; anthersd oblongse, 
versatiles. Stylus exsertus, 12 lin. longus. 
French Congo. Mfoa, 85 miles east of Gaboon, BateSy 527. 

673.* Senecio subpetitianus, Baker [CompositaB-Senecionideae], 
This name is proposed for S. nyikensis, Baker (Kew Bulletin^ 
1898, p. 154), which was already occupied (/. c. 1897, p. 271). 

674. CarpodinuB congolensis, Stap/ [Apocynacese] ; aflftnis 
C. uniflorcBy Stapf, sed foliis minoribus latioribus tenuioribus, 
bracteis calycis segmentis multo minoribus et ab his magis 
diversis, corollsB tubo multo tenuiore distincta. 

Frutex scandens, ecirrhosus, glaberrimus. Folia oblonga vel 
elliptica, 4-5 poll, longa, 1^-2 lin. lata, abrupte acuminata, acumine 
lineari 2-4 lin. longo, papyracea, laste viridia, nervis utrinque 
5-6 ; petiolus gracilis, 2-4 lin. longus. Flores axillares, solitarii ; 
bracteae minutee. Calyx 1-1 J lin. longus, segmentis late ovatis 
obtusis ciliolatis. Corollce tubus gracillimus, sub fauce ampliatus, 
9-10 lin. longus, extus glaber, lobos lineares aequans. Ovarium 
stylusque pubescens. 

Congo Frbk State. Lower Congo, Bingila, Dupuis. 

675. Carpodinus gracilis, Stcip/ [Apocynacese] ; affinis C. ligus- 
trifolicBy Stapf, sed foliis minoribus tenuioribus plus minusve 
pilosulis, cymis 2-3-floris laxis vel ad florem solitarium pedunculo 
gracili suffultum redactis distincta. 

Fruticulu^y ramis gracilibus glabris vel sparse pilosulis nonnullis 
in cirrhos gracillimos transmutatis. Folia ovato-oblonga vel ovato- 
lanceolata, sensim obtuse acuminata, basi rotundata, l|-2^ poll, 
longa, 7-12 lin. lata, tenuiter coriacea, subtus parce pilosula, 
glabrescentia, nervis secundariis utrinque circiter 12 patulis 
cum tertiariis et venis tenuibus vel tenuissimis. Cymce axillares 
vel terminales, 3-2-flores vel ad florem solitarium redactsB; 
pedunculus et cymaa ramuli gracillimi, ille 4-12 lin., hi 1-3 lin. 
longi, pilosuli ; bractese minutad, ruf o-pilosulse. Calycis segmenta 
ovata, subobtusa, vix 1 lin. longa, minutissime parceque pilosula, 
ciliolata. Corollce gracilis tubus 8 lin. longus, sub fauce sensim 
ampliatus ; lobi lineares, acuti, circiter 8 lin. longi. Ovarium 
basi subconstrictum, glabrum ; stylus gracillimus, 6-7 lin. longus, 
glaber. Fructus ellipsodieus vel subglobosus, basi truncatus, 
IJ-lf poll, longus. 

Congo Free State. Lower Congo, Dewevre^ 516 ; very 
common between Eimwoenza and Leopoldville, Laurent 

676. Carpodinus leptantha, 5^^ajo/ [ApocynaceaB] ; affinis C.par- 
viflorcBy Stapf, sed foliis minoribus oblongis abrupte longeque 
acuminatis, nervis subhorizontalibus crebrioribus, floribus graci- 
lioribus diversa. 

Frutex scandens, cirrhosus, ramis gracilibus glaberrimis. Folia 
oblonga vel elliptico-oblonga, abrupte longeque acuminata, basi 
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rotundata, 2^3 poll, longa, 1-1^ lin. lata, coriacea, glaberrima, 
nervis secnndariiB enbhorizontalibus 3-5 lin. distantibns cnm 
tertiariis vix tenuioribus parallel is utrinqne prominulis. Flores 
axillares, solitarii, sparsi, Babsessiles ; bractesB minntsB, tennisslme 
rufo-tomentell8B. Calycis segmenta ovata, snbacuta, vix 1 lin. 
longa, parce et minntissime puberula, ciliolata, Corollce viridi- 
flavescentis tubus pertenuis, sub fauce levlter ampliatus, 4 lin. 
longus ; lobi anguste lineares, filif ormiter contorti, ad 3 lin. longi. 
Ovarium tenuiter crispo-puberulum ; stylus tenuissimus, 1^ lin. 
longus, supeme glaber. Fnictvs globosus, 10 lin. dimetiens. 

Congo Free State, Lower Congo, Dewevre^ 590. 

677. CarpodinuB ligustrifolia, Stapf [Apocynacese] ; affinis 
(7. tv/i^hinatcBy Stapf, sed foliis oblongo-lanceolatis sensim et 
longius acuminatis subtus tenuiter nervosis diversa. 

Frutex scandens, imo apice interdum rufo-tomentello except© 
glaber. Folia ovato- vel oblongo-lanceolata, sensim longiuscule 
obtuse acuminata, basi rotundata, 2-3^ poll, longa, 9-14 lin. lata, 
coriacea, nervis secundariis utrinque 7-8 tenuibus ; petiolus 
gracilis, 1-1^ lin. longus. Flores axillares, rare in ramulo uno 
alterove terminales, solitarii, subsessiles; bracteas minutse, tenuis- 
sime rufo-puberulsB. Calycis segmenta ovata, subobtusa, vix 
1 lin. longa, ciliolata, csdterum glabra. Corollce glabrss albas 
tubus gracilis, 8-9 lin. longus, sub fauce paullo ampliatus ; lobi 
lineares, acuti, circiter 1 poll, longi, IJ lin. lati. OvaHum basi 
constricta glabra excepta tomentellum; stylus tenuis, 6-7 lin. 
longus, superne glabrescens. 

Congo Free State. Lower Congo, Dewevre, 709. 

678. Carpodinus turbinata, Stapf [ApocynacesB] ; affinis 
C, Barlerif Stapf, sed glabritie, foliis ohlongis distinctius 
acuminatis subtus prominenter reticulatis, floribus solitariis 
majoribus distincta. 

Frutex scandens, ecirrhosus, glaber. Folia oblonga, brevit«r 
obtuseque acuminata, basi subrotunda, 2^-3^ poll, longa, 12-16 
lin. lata, coriacea, pallida, nervis secundariis utrinque 7-9 cum 
venis reticulatim anastomosantibus subtus prominulis ; petiolus 
2^-3^ lin. longus. Flo-res axillares, raro in ramulo uno alterove 
terminales, solitarii, subsessiles ; bracteaa mlnutse, puberulss. 
Calycis segmenta ovata, obtusa, 1-1^ lin. longa, glabra, minntis- 
sime ciliolata. Corollce glabrae tubus gracilis, 10-12 lin. longus, 
sub fauce ampliatus ; lobi anguste lineares, 9-12 lin. longi, 1 lin. 
lati. Ovarium basi glabra excepta villosulum ; stylus 7-9 lin. 
longus, villosulus. Fritctus late conico-pyramidatus, fere 3 poll, 
longus, basi truncatus. 

Congo Free State. Lower Congo, Dewevre. 

679. Pleiocarpa tubicina, Stapf [Apocynaceae] ; affinis P. 
hicarpellatcp^ Stapf, sed foliis verticillatis longius petiolatis, floribus 
numerosis minoribus in glomerulis coUectis, corollaB lobis 
admodum brevibus distincta. 

Frutex glaberrimus. Folia ternata, oblonga, breviter et 
plerumque obtuse acuminata, basi acuta, 3^-4^ poll, longa 
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1-1^ poll, lata, coriacea, snpra Incida, nervis nnmerosis tennibus 
patulis cum venis enpra prominulis ; petiolus 6-8 lin. longus. 
Cymce glomeruliformes, multifloraB. Calyx glaber, alboviridis, 
|-f lin. longns, segmentis oblongis obtusis. Corolla flavido-alba ; 
tubus cylindricus, 3^ lin. longus ; lobi ovati, obtusi, J lin. longi. 
Antherce sub fauce insertee, f lin. longse. Ovarii carpella 2, 
utrinque 2-ovulata ; stylus tenuissimus, 2 lin. longus. 

Congo Free State. Lower Congo, Dewevre^ 945. 

680. Tabernanthe albiflora, Stapf [ApocynacesB] ; affinis T. 
IbogcBy Baill., sed floribus albis roseo-punctatis minoribus, tubo 
corollino fere cylindrico diversa. 

Frutex glaberrimus. Folia oblonga, utrinque acuminata vel 
basi acuta (acumine subacuto vel obtuso, 3-7 lin. longo), 3-5 poll, 
longa, 1-1 § poll, lata, tenuia, nervis utrinque 6-9 ; petiolus tenuis, 
1-3 lin. longus. Cymce longe pedunculatiB, laxsp, paucifloras, 
foliis breviores ; pedunculus gracilis, ^-1^ poll, longus ; pedicelli 
insBquales, ad 3 lin. longi. Calyx | lin. longus, in fructu 
persistens, reflexus, segmentis rotundato-ovatis minutissime 
ciliolatis, interioribus basi 1-2 glandulosis. Corolla alba, roseo- 
punctata ; tubus subcylindricus, basi subdilatatus, 2^ lin. longus ; 
lobi obovati, 1^ lin. longi. iSYam/na medio inserta ; antherae 
fauces attingentes. Ovarium globoso-ovoideum, glabrum, 
multiovulatum. Ff^tictus citriformis, stylo persistente coronatus, 
subpoUicaris, pericarpio levi subcoriaceo ; semina verrucosa, 2^ 
lin. longa, ut videtur in pulpa nidulantia. 

Congo Free State. Lower Congo, Detvevre^ 684. 

681. Tabernanthe tenuiflora, Stapf [Apocynaceae] ; aflftnis T. 
IhogcBy Baill., sed cymis gracillimis, floribus minoribus, foliis 
firmioribus diversa. 

Frutex glaberrimus. Folia late oblanceolata, unum plerumque 
subsessile vel sessile basi plus minusve rotundatum, alterum 
ejusdem paris breviter petiolatum et basi acutum vel subacutum, 
omnia acuminata, sequalia vel unum ssepe altero minus, majora 
4-6 poll, longa, lJ-2 poll, lata tenuia nervis utrinque 8-10. 
Cymce gracillime pedunculataB, laxsB, pauciflorse ; petiolus |-1 poll, 
longus ; pedicelli ad 3 lin. longi. Calyx | lin. longus, segmentis 
rotundalis parce et minute ciliolatis, interioribus basi intus 
l-2-glandulo6is. Corollce flavescentis tubus e basi ovoid ea 
cylindricus, 2 lin. longus ; lobi late obovati, tubo breviores. 
Stamina medio inserta; antherss fauces attingentes. Discus 
BubnuUus. 

Congo Free State. Lower Congo, Dewevre, 361. 

682. Tabernaomontana Smithii, Stop/ [Apocynaceas] ; affinis 
2\ contortcBy Stapf, et T. durissimce, Stapf, a priore calyce pauUo 
minore, coroUae tubo recto, lobis multi minoribus, ab altero 
corollis majoribus, tubo latiore, antheris longioribus differt. 

Arbor parva, glaberrima, ramulis crassis. Folia elliptica vel 
oblonga, obtusissima, basi subacuta, 7-12 poll, longa, 4^ poll, 
lata, coriacea, nervis utrinque 11-14; petiolus 3-9 lin. longus, 
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robustus. CymcB robnsisBy basi dichotom»y corymbosaB; pednn- 
culns robustus, ad 6 poll, longus. Calycia Begmenta late elliptica, 
3i-4 lin. longa, obtusissima, minute ciliolata, beisi multiglandnlosa. 
VorollcB albae tubus basi leviter tortus, 2^ poll, longus, medio 
2 lin. latus ; lobi oblongi, obtusi, circiter 1 poll, longi, 4 lin. latL 
Stamina 7 lin. eupra basin tubi iuserta ; antherse 6 lin. longse. 
Stylus 5-6 lin. longus. Folliculi 2, globosi. 

Congo Prbb Statb. Lower Congo, Chi\ Smithy DewevrSy 
261 ; near L^opoldville and Sankuru, Laurent, 

683. Tabemsmontana Thonneri, Durand et De Wild^man Mscr. 
ex Stapf [ Apocynaceae] ; affinis T. durissimcBy Stapf , sed fruticosus, 
foliis majoribus latioribus, nervis numerosioribus, corollas tubo et 
imprimis lobis brevioribus. 

Frutex circiter 15 ped. altus, glaberrimus, ramulis crassis. 
Folia elliptica vel obovato-oblonga, obtusissima, apiculata, basi 
snbacuta vel rotunda, 8-12 poll, longa, 4J-8 poll, lata, coriacea, 
nervis utrinque 11-12 ; petiolus ad 1 poll, longus. Cymw robustas, 
basi dichotomse, submultiflorae, 2-2^ poll, longae ; pedunculus 
robustus, 3-4^ poll, longus ; pedicelli craasi, ad 6 lin. longi. Calycis 
segmenta elliptica, obtusissima, 2J-2J lin. longa, minute ciliolata, 
basi multiglandnlosa. Corollce albae odoratae tubus ima basi 
tortus, 2;^^ poll, longus, medio vix 1^ lin. latus ; lobi oblongi, 
obtusi, 12-15 lin. longi, 3|-4 lin. lati. Stamina 4 lin. supra basin 
tubi inserta ; antherae fere 5 lin. longae. Stylus 3-3^ lin. longus. 

Congo Free State. Lower Congo, Bogolo, near Businga, 
on the margins of woods, 300 ft., Thanner^ 109. 

684. Holarrliena congolensis, Stapf [Apocynaceas] ; affinis H. 
fcbrifugWy Klotzsch, sed calycis segmentis lanceolatis multo 
brevioribus, corollaa lobis pauUo majoribus di versa. 

Arbusculus 6-12 ped. altus, ramis juvenilibus imo apice hie inde 
minute puberulis caeterum glabris. Folia elliptico-oblonga, 
abrupte breviterque vel obscure acuminata, basi rotundata, 3-4 poll, 
longa, 1^2 poll, lata, subtenuia, glabra vel secundum costam 
minute puberula, nervis utrinque 7-9 ; petiolus 3-4 lin. longus. 
Cymce multiflorae, specie laterales, sessiles in ramis foliatlB 
hornotinis, parce et minutissime f ulvo-^uberulae ; pedicelli graciles 
1-3 lin. longi. Calycis segmenta lanceolata, acuta, 1-1^ lin. longa, 
minute ciliolata. Corollce tubus tenuis, 6 lin. longus, minutissime 
puberulus ; lobi oblongi, obtusi, 8-9 lin. longi. Stamina paullo 
supra basin inserta ; antherae vix 1 lin. longae. Ovarium glabrum. 

Congo Free State. Lower Congo, near Boma Lundi, in 
Savannahs, Cahra. 

685. Isonema infundibuliflorum, Sta2)f [Apocynaceae] ; affine 
7. Smeathmannii, Roem. et Schult., foliis majoribus distinctius 
jvcutiusque acuminatis longius petiolatis, corollae tubo inf undibuli- 
formi latiuscnlo diversum. 

Rami teretes, novelli rufo- vel f ulvo-tomentelli, deinde glabrati, 
nigrescentes. Folia oblonga, longiuscule acuteque acuminata, basi 
rotundata, 3-4t poll, longa, 1^-2 poll, lata (infima ramorum multo 
minora), coriacea, supra glabra, inferne ad n^rros hirsutiuscula, 
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nervis secundariis utrinque circiter 6, venis supra prominulis laxe 
anastomosantibus infra inconspicuis ; petiolus hispidulus, 2^-5 lin. 
longuB. Panicula terminalis, brevis, 1-1^ poll, longa, rufo- vel 
fulvo-tomentella, pedunculo \ poll, longo eaffulta ; rami inferiores 
i~l P<>11- longi, cymas 3-4:-flora8 gerentes, snperiores breviores 
Bimpliciores ; bracteae minutse, caducse ; pedicelli ad 2^ lin. longi. 
Calyx Ij^ lin. longns, puberulus, segmentis uvatis acuminatis intus 
basi glandulis snbulatis brevibus munitis. Corolla rubra, extus 
tenuissime tomentella ; tubus infundibuliformis, 4 lin. longus ; 
lobi admodum asymetrici, 3 lin. longi. Staminum conus 3^ lin. 
longus, ultra medium exsertus ; filamenta in jnga intus valde 
prominentia, albo-hirsuta, decurrentia. Ovarium apice rufo- 
pilosum. 

Congo Frkb State. Lower Congo, Dewevre^ 554. 

686. Alafia major, Stapf [Apocynacese] ; admodum affinis 
A. Barteriy Oliv., foliorum nervis remotioribus, panicula breviter 
pedunculata, pedicellis longioribus, corollis majoribus distincta. 

Frutex scandens, glaberrinius. Folia late oblonga vel obovata, 
obtusissima vel obscure obtuseque acuminata, basi subacuta, 
4-5 poll, longa, 2^ poll, lata, eubcoriacea, supra lucida, nervis 
utrinque 5-6 distantibus \-\ poll., venis laxis subtus prominulis ; 
petiolus 1^3 lin. longus. Panicula multiflora, densa, foliis 
summis multo brevior ; pedunculus ^ poll, longus ;• pedicelli ad 
4 lin. longi. Calyx f lin. longus, segmentis ovatis subobtusis. 
Corollw albflB tubus cylindricus, medio subinflatus, 2\ lin. longus, 
extus tenuissime puberulus ; lobi lati, oblique truncato-obovati, 
6 lin. longi, papillosi. Antherw apice subexsertsB. 

Congo Free State. Lower Congo, Detvevre, 673. 

687. Oncinotis tenuiloba, Stapf [Apocynacese] ; affinis O. gracilis 
Stapf, sed foliis tenuioribus obliquius nervosis, panicula graciliore, 
pedicellis longioribus, coroUae lobis multo angustioribus diversa. 

Ffnitex inflorescentia et ramis novellis minutissime tomentellis 
exceptis glaber. Folia lanceolato-oblonga, acute acuminata, basi 
acuta, circiter 3 poll, longa, 1 poll, lata, tenuiter coriacea, nervis 
utrinque 5 valde obliquis, venis transversis laxis ; petiolus tenuis, 
2-3 lin. longus. Paniculw 1^2 poll, longae, graciles ; pedicelli 
1^ lin. longi. Calyx J lin. longus, segmentis ovato-oblongis 
puberulis intus eglandulosis. Corolla viridi-llavescens, extus 
tenuissime tomentellus ; tubus breviter cylindricus, fere 1^ lin. 
longus ; lobi quam tubus duplo longiores, patentes, angustissime 
lineares ; squamae fauciales lineares, obtusae, fere ^ lin. longse. 
Antherce \ lin. longae. Discus subinteger. 

Congo Free State. Lower Congo, Detvevrcy 883. 

688. Eickxia latifolia, Stapf [Apocynacese] ; affinis K, africance, 
Benth., sed foliis latioribus basi rotundatis, corollis albis, lobis 
multo brevioribus diversa. 

Arbor glaberrima. Folia oblonga vel elliptica, acuminata, basi 
rotundata, 6-7 poll, longa, 2^-4 poll, lata, coriacea, nervis utrinque 
10-12 subrectis ; petiolus crassus, 4-5 lin. longus. Cymas con- 
gestsB, multiflorae, breviter pedunculatae ; pedicelli 1-2 lin. longi. 

788 B S 
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Galycis segmenta ovata, subacnta vel obtusa, craasiuscula, 1 J-IJ Hn. 
lon^, minutissime ciliolata, intus basi biglandnlosa. Corolla 
carnosnla, alba, alabastro ad 6 lin. longa ; tubus parce et minu- 
tisBime puberulus, medio dilatatuB, 3i-4 lin. longus ; lobi oblongi, 
obtusi, 2^-3 lin. longi. Antherce fauces attingentes, 1 lin. pauUo 
longiores. Discus crassiusculus, 5-lobus. 
Congo Frbb State. Lower Congo, Dewevre^ 867, 

689. Secamone Whytei, N, E. Brown [Asclepiadaceea] ; affinis 
S. Stuhlmannii^ K. Schum., sed pedicellis longioribug facile 
distincta. 

Caules volubiles, juniores feirugineo-pubescentes. Folia 1^-2^ 
poll, longa, 4A-10 lin. lata, lanceolata, acuta, juniora ferrugineo-r 
pubescentia, demum supra vel utrinque glabra. CymcB corymbo8», 
pluriflorsBjfeiTUgineo-pubescentes. Pai/c^/Zt 3-4 lin. longi. Sepala 
I lin. longa, ^ lin. lata, elliptico-oblonga vel ovato-oblonga, obtusa. 
Corolla 2 lin. diam., glabra ; lobi oblongi, obtusi. Coroncp lobi 
falcato-subulati. Styli apex ultra antheras exsertus, globosus, 
minute pubescens. 

British Central Africa. Nyasaland; Mount Malosa, 
4000-6000 ft., Whyte. 

690. Asclepias Nuttii, N, E. Brown [Asclepiadacese] ; proxima 
A, amabiliy N. E. Br., sed corona exacte truncata edentata facile 
distincta. 

Caulis simplex, 1-1^ ped. altus, gracilis, glaber. Folia erecta, 
1^2| poll, longa, ^1 lin. lata, linearia, acuta, glabra, niarginibus 
minute scaberulo-ciliata. Umbella terminalis, pedunculata, 8-10- 
flora. Pedicelli 4-5 lin. longi, minute pubescentes. Sepala 2 lin. 
longa, ^ lin. lata, lanceolata, acuminata, minute pubescentia. 
CorollcB lobi 4 lin. longi, 1^ lin. lati, oblongo-lanceolati, subacuti, 
glabri. Coronce lobi 1^ lin. longi, ere<iti, cucullati, truncati, 
edentati, intra nudi. 

Oerman East Africa. Between Lake Tanganyika and Lake 
Rukwa, 6000 ft.. Null. 

691. Ceropegia papillata, N. E. Brown [Asclepiadacese] ; C. leuco- 
tcenicBj K. Schum., affinis, sed floribus multo majoribus differt. 

CauJss volubiles, pubescentes. Folia 1^-2^ poll, longa, ^1 poll, 
lata, petiolata, elongato-ovata, acuminata, utrinque minute subto- 
mentosa. Gymce umbellif ormes, 10-20-flone, subsessiles. Pedicelli 
4-5 lin. longi, pubescentes. Sepala 3 lin. longa, lineari-lanceolata, 
acuta, pubescentia. Corollas tubus | poll, longus, strictus, basi 
inflatus, glaber, intra basi papillatus ; lobi 3 lin. longi, erecti, 
apice connati, iineares, repiicati, intus villosi. Coronce lobi 
exteriores | lin. longi, erecti, Iineares, apice bifidi ; lobi interiores 
f-J lin. longi, connivento-erecti, Iineares. 

British Central Africa. Nyasaland ; Plateau of Mount 
Zomba, 5000-6000 ft., Whyte. 

692. Ceropegia Perrottetii, N, E. Brown [Asclepiadace®] ; afiBniQ 
C heccariame, Martelli, sed floribus racemosis differt, 
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Caulis volttbilis, glaber. Folia 6-8 lin. longa, 5-6 lin. lata^ 
ovata, acuta, apiculata, basi cordata vel eubcordata, utrinque 
glabra. Flores in faBcicnlos 3-4-floros secus pedunculum 1-3 poll, 
longiim racemosim dispositi. Pedicelli 3-4 lin. longi, glabri. 
Sepala 1^ lin. longa, lanceolata, acuminata, glabra. Corollce tubuH 
9 lin. longus, basi inflatus, fauce infundibuliformis, extra glaber ; 
lobi 3 lin. longi, deltoideo-ovati, acuti, replicati, apice eonnati, 
glabri. 

Senegal. Perrottet, 791. 

693. Ceropegia pumila, N. E. Broum [Asclepiadaceae] ; affinis 
G, pygmcecBy Schinz, sed floribus multo minoribus valde distincta. 

Herha 4-6 poll, alta, ramosa, ramis plus minusve pubescentibus. 
Folia 6-11 lin. longa, 1^-2 lin. lata, anguste lanceolata, acuta, 
ciliata. Pedunculus 0-| lin. longus, 1-3-florus ; pedicelli 1^ lin. 
longi. Corolla circa 6 lin. longa, curvata, extra pubescens, intra 
glabra, f usco-purpurea vel atro-purpurea ; tubus 4-5 lin. longus, 
OYoideo-inflatns, infra fauces breviter infundibuliformes valde 
constrictus ; lobi 1^ lin. longi, e basi deltoidea lineares, liberi. 

Angola. Huilla ; near Lopollo, 2500 ft., Welwitsch^ 4267. 

694. Ceropegia parioyma, N. E, Brown [Asclepiadaceae] ; affinis 
(7. leucotcenice, K. Schum., sed sepalis minoribus et corolla multo 
majore differt. 

Caulis volubilis, parce pubescens. Folia petiolata, 1-2 poll, 
longa, ^-1 poll, lata, oblongo-ovata, obtuse-acnminata, basi cordata, 
utrinque parce pubescentia. Cymm subsessiles, binae, 4-6-flor8e. 
Pedicelli 3-5 lin. longi, glabri. Sepala 1-1|^ lin. longa, lanceolato* 
subulata, subglabra. Corollce tubus rectus, 7-7^ lin. longus, basi 
in flatus, fusco-purpureus,8uperne angustatus, pallidus, fauce vix 
dilatatus ; lobi 3^ lin. longi, erecti, apicibns cohserentes, e basi 
deltoidea angulis reflexa lineari-spathulati, replicati, ciliati, basi 
Bubnigri, superne atrovirides. 

British Central Africa. Lake Nyasa, Simom. 

695. Huernia somalica, N. E. Brown [Asclepiadaceee] ; H. 
oculatcBy Hook, fil., affinis, sed corollae lobis rugoso-papillatis 
differt. 

Caules 2^-3 poll, alti, pentagoni, glabri, angulis longe et acute 
dentati. Pedicelli 3-4 lin longi, glabri. Sepala 3 lin. longa, 
subulata, acuminata, glabra. Corolla l\-l\ poll. diam. ; tubus 
campanulatus, utrinque glaber, intra fusco-purpureus ; limbus 
recurvus. convexus, fusco-purpureus ; lobi distantes, deltoidei, 
acuti, dentibus 5 parvis interjectis, extra glnbri, intra papillosi, 
hebeti-ochracei. Coronce lobi exteriores subquadrati, bifidi, 
sanguinei ; lobi interiores conniventes, 1 lin. long), subulati, lutei, 
supra purpureo-marginati. 

SOMAlilLAND. Mrs. Lort Phillips (Cult, in horto cantabri- 
giensi). 

696. Moraoa (Eumor»a) macrantha, Baker [IridaceaBJ ; ad if. 
angustamy Eer-GawL, magis accedit. 
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Cormus magnus. Folia radicalia linearia, 1^-2 poll, longa, 
9-12 lin. lata, glabra, chartacea, conspicue .nervata. Caulis 
simplex, teres, bipedalis. Spatha cylindrica, 3-4 poll, longa, 
valvis rigidulis pallide viridibus, exteriore quam interiore 
conspicue breviore. Ovaynnyn claTatam, 6-9 lin. longam. Peri- 
anthium saturate lilacinum, 2^ poll, longum, segmentis exterioribus 
obovatis 1 poll, latis e medio reflexis, segmentis interioribus 
oblongo unguiculatis erectis 8-9 lin. latis. Styli rami lilacini, 
12-14 lin. longi, cristis magnis deltoideis. 

British Central Africa. North-west of Lake Nyasa, 
Whyte, 

The finest known species of the genus, with flowers resembling 
those of Iris Iwuigata^ Fisch. (I. Kaempferi, Siebold). 

697. H»manthuB CMelicho) Nelsonii, Baker [AmaryllidaceaB] ; a 
speciebuB reliquis subgeneris differt foliis magnis membranaceis, 
genitalibus longe exsertis. 

Bulhus oblongus, compressus, 2 poll, diam., tunicis crassis 
bifariis rubellis. Folia synanthia, sessilia, oblonga, membranacea, 
pedalia, medio 4 poll, lata, facie pilis mollibus conspersa, dorso 
glabra. Pedunculus pedalis, pilosus. Umbella multiflora, globosa, 
i^ poll, diam., pedicellis 5-6 lin. longis, bracteis parvis linearilms 
reflexis. Perianthium coccineum, tubo cylindrico 3 lin. longo, 
segmentis linearibus tubo duplo longioribus flore expanso erecto- 
patentibus. Stamina longe exsertia. 

Transvaal. Johannesberg. A dried specimen and living 
bulbs sent to Kew, November, 1897, by Max Leichtlin. 



^DCXXX.— MISCELLANEOUS NOTES. 

By the death of Brigade- Surgeon J. E. T. AlTCHlSON, on 
September 30th, Kew has lost one of her most valuable con- 
tributors and botany one of its most enthusiastic and successful 
followers. He was a son of the late Major James Aitchison, and 
was born at Nimach, Central India, in 1835. After graduating 
M.D. and L.R.C.P. at Edinburgh in 1856, he entered the service 
of the Honourable East India Company as Assistant Surgeon. 
This was in 1858, and he retired in 1888. In 1872 he was 
appointed British Commissioner to Ladak ; but he had already 
become known as a botanist, having published an account of the 
Flora of the Jhelum District of the Punjab, in 1863 ; a Catalogue 
of the Plants of the Punjab and Sindh^ in 1869, and other 
papers on economic and geographical botany. His first collection 
of dried plants, comprising between four and five hundred 
species, was received at Kew in 1862. This was from North- 
west India, from districts that had been thoroughly botanized 
before, and contained few, if any, new plants ; but his specimens 
were so carefully selected and so well dried that they were 
valuable for that reason alone. From the date mentioned 
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onward, Dr. Aitchison frequently sent small parcels of seeds 
and dried plants from the various districts in which he was 
stationed. During the winter of 1878 he served with the 
29th Punjab Regiment, N.L, under General (now Lord) 
Roberts, and accompanied the troops in the advance up the 
Kuram Valley, the taking of the Pewarkotal, and the further 
advance, nearly to the Shutar Grardan Pass. The following year 
he was attached to the force as botanist ; and during 1879 and 
1880 he very thoroughly explored the country from Thai to the 
Shutar Oardan, at elevations ranging from 2,000 feet up to 13,000 
feet on Mount Seratigah, and IbfiM) feet on Mount Sikaram. 
The collection of 1879 consisted of 950 species, represented by 
10,000 specimens, and was published in the eighteenth volume of 
the Journal of the Linnean Society. That made in 1880 was 
nearly as large, and was published in the nineteenth volume of 
the same Journal. Subsequently Dr. Aitchison was appointed 
naturalist to the Afghan Delimitation Commission, and on this 
expedition, during 1884-5, he collected some 10,000 specimens, 
comprising about 800 species. This very important collection 
was published in the second series, third volume, of the 
Transactions of the Linnean Society, and was illustrated by 
forty-eight plates; and, as the author states in his " Introduction," 
it was made nnder very great difficulties. The value of these 
collections is not to be estimated by mere numbers, though no 
fewer than fifteen botanical establishments, besides Kew, were 
enriched by receiving sets of the plants. Their value was greatly 
enhanced by local observation and information obtained on the 
spot. Each of the papers to which reference has been given was 
preceded by an essay on the vegetation and vegetable products, 
both wild and cultivated, of the country explored ; and much 
light is thrown on the origin of vegetable drugs, for which 
A^hanistan and the adjoining countries are famous. Special 
papers followed on the economic plants, and they contain much 
original information. For the Kuram campaign he received the 
medal and clasp ; in 1882 he was elected a Fellow of the Royal 
Society of Edinburgh ; in 1883 he was elected a Fellow of the 
Royal Society of London, and in the same year he was created a 
Companion of the Order of the Indian Empire. For some time 
previous to his death he was engaged collecting materials for a 
Flora hidicB Desertw (/.e., North-west India, Afghanistan, and 
Baluchistan), but his sufferings prevented him from working them 
out. 

Dr. Aitchison was of an enthusiastic and energetic temperament, 
and of an amiable and warm hearted disposition, and many will 
feel his loss. Much of his success in collecting in a hostile country 
was due to his kindness to the natives, especially to the sick, 
whom he treated medically or surgically ; and his reputation as a 
doctor preceded him in many places that he visited. 



DeBcanso House.— It was stated above (p. 201) that "nothing 
seems known as to the origin of the name Descanso House'* 
which ii now devoted to the business offices of the Royal 
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Gardens. The following information which has been obligingly 
furnished cleara up the matter : — 

Rev. S. Goldnby to Royal Gardens, Kbw. 

Dear Sir, Kew, September 5, 1898. 

There appears to be some mystery as to the origin of the 
name Descanso Lodge. If the following information is of any 
use to you it is at your service. 

In the year 1889 the house was tenanted by Mr. Willison. 
Mr. Willison was a South American merchant, who had lived 
many years in Brazil. He found that it had no distinctive name, 
so he gave it the title of Descanso Lodge. 

A Portuguese dictionary informs me that Descanso, or rather 
Descanso, means " a resting place." 

I remain, &c., 
(Signed) S. GOLDNEY. 

Enquiry at Her Majesty's Office of Works confirmed the 
explanation. 

" Mr. G. Willison rented the house from Midsummer, 1888, till 
3rd May, 1892. The name Descanso House appears first in a 
letter from him of 8th July, 1889, B. 4107/89.'* 



Cantor Lectures on India-rubber Plants.— The lectures delivered 
at the Society of Arts in April last, by D. Morris, Esq., C.M.6., 
D.Sc, Commissioner of Agriculture for the West Indies, late 
Assistant-Director of the Royal Gardens, have teen issued in 
separate form as a pamphlet. They give a complete account with 
numerous figures of the known plants yielding commercial India- 
rubber, with special reference to the rubber industries connected 
with Her Majesty's Colonial and Indian possessions. 



Botanical Magazine for Octoher.—Gy rtos2)erma senegalense is 
an interesting Aroid from Upper Guinea. The spathe is a 
foot to eighteen inches long, dull green and red on the outside, 
and pale yellow-green with broad interrupted bands of maroon- 
brown on the inside. Roots were sent to Kew in July, 1897, by 
Mr. H. W. L. Billington, the late Curator of the Old Calabar 
Botanic Garden. Cytisu^ purganSy native of Central and Southern 
France and Northern Spain, is an ornamental species, which, 
according to Miller, was introduced into England before 1768. 
Amelanchier canadensis var. ohlongifolia^ the swamp sugar pear, 
was raised from seed received from Mr. H. P. Kelsey, Highlands 
Nursery, Kawana, N. Carolina. It differs from typical canadensis 
in its smaller size and usually shrubby habit, and slightly in its 
leaves, racemes, and fruits. Feijoa sella wiana is a distinct 
member of the myrtaceous family, beautiful in foliage and flower, 
and producing a large edible fruit. Specimens of this plant, 
which is a native of South Brazil and Uruguay, were sent to Kew 
by Mr. Ed. Andre. Rhododendron rubiginosum is another of the 
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nameroas species of Rhododendron discovered in Yunnan by the 
Abbe Delavay. The plant from which the figure was prepared 
was received from Messrs. James Veitch & Sons, of Chelsea, 
in 1894. 



Coloured drawings of Burmese Orchids.— The widow of the late 
Rev. Charles Samuel Pollock Parish has presented Kew with two 
folio volumes of coloured drawings of orchids, execufed by him. 
Long before orchid growing had become so popular as it is now, 
that is to say in 1852, Mr. Parish went to Moulmein, in Burma, 
where he remained until 1878. He was early attracted by the 
variety and beauty of the orchids, and began studying, drawing, 
and cultivating them. He also introduced a large number of 
living plants into this country. Almost from the first he was in 
correspondence with Kew, and a contributor to the Herbarium 
and Garden. When he came home in 1871 he presented a 
beautiful collection of water-colour drawings of orchids. These 
are accompanied by admirable analyses of the flowers. On his 
return to Burma he continued to send specimens and sketches or 
tracings of his original drawings. Now, in accordance with his 
wishes, Kew possesses the whole of his original, elegant and 
accurate drawings ; a most valuable addition to the existing 
collection. In conjunction with the late Dr. H. G. Beichenbach, 
he published descriptions of a large number of new orchids in 
the Transactions of the Linnean Society (vol. xxx., 1873), illus- 
trated by a number of plates from his own pencil. Parish also 
contributed the part dealing with the orchids in Theobald's 
Mason's Burma (1883), upwards of 350 species being enume- 
rated, nearly all from the province of Tenasserim, and including 72 
species of Dendy^ohlum, Among the many species introduced by 
him into cultivation are Sarcanthus Parishii, Hook. f. {Bot. 
Mag, t. 5217) ; Dendrohium seniley Parish (t. 5520), and the 
highly curious Bolhophyllum lemniscatum, Parish (t. 5961). In 
1870, Sir Joseph Hooker dedicated the ninety-sixth volume of the 
Botanical Magazine to him, as a tribute to the value of his many 
contributions to Kew, and to the plates of that publication. He 
died on October 18th, 1897, at the age of seventy-five years. 



Bretschneider's History of Botanical Discoveries in China.-^ The 
following interesting letter from an old and valued correspondent 
of Kew, formerly physician to the Russian Embassy in China^ 
gives some account of the progress of his monumental work on 
the history of Chinese Botany, in which British botanists and 
collectors have played so large a part. It also incidentally clears 
up the origin of Arundinaria nitida, the most beautiful of all 
hardy bamboos : — 

St. Petersburg, May 18, 1898. 

During the preparation of my great work " History of Botanical 
Discoveries in Chinay'* upon which I have been engaged for a 
quarter of a century, and which will be published in about four 
months, I have experienced very much kindness from Kew. 
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This liberality always shown to me encourages me to appeal once 
more to your obligingness, for a little information which I have 
not been able to draw from printed sources. 

In my book I do not confine myself to give a sketch of the 
botanical discoveries in China proper, but I include also in the 
scope of my researches such tributary states of China, as Manchuria, 
Mongolia, Eastern Turkestan, and Tibet. As to the latter two 
countries, I intend to put on record the British share of botanical 
work done in these regions, which, in recent times, have been 
frequently visited by Russian explorers. Let me first tell you 
what I know about the matter from printed sources. 

We read in the Kew Report for 1871 : " A very complete and 
valuable collection of Yarkand plants, the first ever made in that 
region, was presented to the Kew Gardens by Dr. Henderson." 
Dr. G. Henderson accompanied Forsyth in his first mission to 
Yarkand. 

Kew Report for 1875 : " H. W. Bellew presented to Kew 208 
plants collected at Kashgar and Kashmir." Bellew accompanied 
Forsyth in his second mission to Kashgar. 

These two collections* probably constitute the only plants from 
Chinese Turkestan gathered by British explorers in the Kew 
Herbarium, although several British travellers have visited these 
regions in more recent time, viz. : — 

A. D. Carey and Dalgleish, 1885-87 ; in 1887, Mark Bell and 
F. E. Younghusband, the latter, in 1889, travelled also in the 
Pamirs ; Major C. Cumberland and Lieutenant Bower, 1890 
(E[arakoram Pass, Yarkand). In the accounts these travellers 
have given of their journeys, no mention is made of collections. 

The Botanic Gardens, St. Petersburg, received the first plants 
from Chinese Turkestan from Przewalski, who travelled there in 
the summer of 1885. You have probably at Kew specimens of 
this collection, for the late Maximowicz considered Kew as of 
high importance, and was always anxious to give complete sets 
of novelties discovered by Russians. The flora of Chinese Tur- 
kestan is not very rich. I may observe that of the plants which 
go under the name of Przewalski, only those from his first and 
second journeys, respectively 1870-73 and 1876, were gathered 
and prepared by himself. During the third and fourth journeys, 
the botanical collections were made by Roborovski, his able 
assistant, who also during Pevtsov*s expedition to Tibet, 1889-90, 
was in charge of the botanical department. He collected in 
various parts of the tableland of Eastern Turkestan and on the 
Kuen-lun Range, which he crossed in several places to the plateau 
of Tibet. From this expedition, Roborovski brought home and 
handed over to our Botanic Garden 7,000 numbers of plants or 
700 species. Only a few novelties have been described by the 
late Director Batalin and by Mr. Winkler. 

Roborovski's last expedition, 1893-95, Turfan, Nan-shan, Amdo 
resulted in 1,300 species of plants, not yet examined. 

* Henderson^s plants were worked up in Henderson and Hame*8 Lahore to 
Tarhandj 1873 (pp. 308-346). Bellew's plants presented no feature of special 
interest, and the list of these remains in manuscript 
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As to the botanical exploriition of Tibet by British travellers, 
I take the western limits of Tibet in a geographical (orographical) 
sense and as they are marked on English- maps, and do not include 
Ladak and Little Tibet. It does not seem that the Brothers 
Schlagintweit, who from 1854-58 explored the Western Provinces 
of India, also visited Tibet. 

In the introduction to Hooker & Thomson's Flora Indicay 1855, 
it is stated that the French traveller Jacquemont, who botanized 
in the N. W. Himalaya, visited Tibet, and that . Strachey and 
Winterbottom, in 1848, travelled there. They made an excursion 
to the lakes, which are the sources of the Indus, as is reported in 
Hooker's Kew Journ. Bot. vi. (1854) 348. Mr. Lance is stated to 
have collected plants in Kashmir and Tibet. His collection was 
communicated through Edge worth. This is about all I know. 
But these collections were all made on the western border of the 
Tibetan plateau, and it seems to me that to Lieut. Bower belongs 
the credit of being the first European traveller who traversed 
Western Tibet, and that Dr. Thorold first collected plants in 
these regions. 

I have, of course, seen all the interesting papers regarding 
recent British explorers in Tibet, — Pratt, Thorold, Littledale, 
Rockhill, Wellby, Malcolm, Deasy, Pike, Hobson, etc. 

As Mr. Franchet reports in Bull. Mus, d'Hist. Nat I. (1895) 191, 
the Museum at Paris received a collection of plants gathered by 
the unfortunate French traveller Dutreuil de Rhins on the 
western border of Tibet near Lake Pang-kong, and on the road 
leading from the lake to Keria and Aksay in Eastern Turkestan. 
Lake Pang-kong was probably visited earlier by British collectors 
(Strachey, Winterbottom). 

Let me notice here that Dutreuil de Rhins sent his first botanical 
collecti6n made in Chinese Turkestan to General Korolkov, 
Governor of Ferghana, the well-known promoter of natural 
science in Turkestan, who forwarded the plants to the Botanic 
Garden, St. Petersburg. From this collection Mr. Winkler 
described in Acta Horti Petrop. XIII. (1894) 245, a novelty : 
Satissurea amhlyophylla. 

You will be interested to know that Mr. Korjinski has taken 
upon himself to complete the Flora Motigolica commenced by 
Maximowicz. He is one of the three Chief Botanists or 
Assistants of the Director of the Botanic Garden, and holds the 
post formerly occupied by Maximowicz. He is a very able 
systematic botanist. 

The Botanic Garden is now in possession of a vast collection of 
plants made in Northern Mongolia during the summers from 1893 
to 1897, by Mrs. Elizabeth Klementz. This zealous and energetic 
lady accompanied her husband, Mr. D. A. Klementz, Secretary of 
the East Siberian Branch of the Imp. Geograph. Soc. (now Keeper 
of the Ethnological Museum of the Academy), who travelled in 
search of stone monuments with inscriptions of the ancient Turks 
who lived in these regions more than a thousand years ago. The 
couple Klementz are now about to start for a scientific expedition 
to Turfan. 

Mr. Lipski, a young Russian botanist of great promise, is now 
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Keeper of the Herbarium of the Botanic Garden, a post previously 
for many years occupied by Mr. C. Winkler. He will continue 
Maximowicz's Flora Tanguticci and work up the Tibetan plants 
of the Herbarium (PrzewaJski, Roborovski, Potanin). 

Mr. C. Winkler, an experienced systematic botanist, a specialist 
for Composita), whose name you have frequently met with in the 
Acta Horti Petropolitani^ is now Chief Botanist. It is his 
duty to determine the plants cultivated in the garden and the 
hot-houses. 

In the Kew Bulletin (1896, p. 20) there is the description of a 
new Chinese bamboo, Anindinuria nitida^ Mitford. It is reported 
to have been raised in England from seeds gathered by Potanin 
in N. Szechiian and sent to the Botanic Grarden, St. Petersburg. 
The plant has not been cultivated at St. Petersburg, nor are there 
herbarium specimens from Potanin. There is only one specimen 
from Dr. A. Henry's collection, communicated by Kew. I asked 
Potanin about this bamboo. He has no recollection of having 
gathered bamboo seeds, but Mr. M. Berezovski, who belonged to 
both of Potanin's expeditions to S.W. China, respectively 1884-86 
and 1892-95 — he did not travel with the expedition, but explored 
independently — when I spoke to him about it, told me that 
the bamboo in question may have been raised from seeds he 
had sent to St. Petersburg in 1886. In that year he spent the 
summer in a village near Tiln Ch&ng, in South Kansu (see 
my map of China, 34° N. lat., about 104° 25' E. long), and it 
happened that the bamboos all round in the country flowered. 
Perezovski says this species, of the thickness of a finger 
and more, and about 20 feet high, is very common there, 
and the C-hinese use it for many domestic purposes. They 
reported that the bamboo flowers only once in 100 years, and that 
old men remember having heard from their grandfathers that it 
flowered and seeded. Berezovski tells me that, after the flowering 
had finished, it seeded abundantly. The soil everywhere was 
thickly covered with these seeds, which the natives eagerly 
collected for food. Berezovski found a porridge or bread pre- 
pared of bamboo-seed meal very palatable. The seeds attracted 
many birds, and Berezovski acquired several rare specimens for 
his ornithological collection. After seeding, all the plants died, 
and even the roots. Thus, the people had to wait several years 
for new bamboos shooting up from the seeds. Berezovski then 
sent a considerable quantity of these bamboo seeds to St. Peters- 
burg. He does not know what has become of them. I have 
not been able to make out whether these or other bamboo seeds 
have been forwarded to Kew. Maximowicz, Kegel, the chief 
gardener Ender, who knew about them, all are dea^. I enclose 
a sample of the bamboo seeds collected in 1886 by Berezovski. 
Do they agree with Henry's herbarium specimens, which are in 
fruit as far as I remember ? Perhaps he collected them in the 
same year, 1886. 

Mr. Berezovski is a clever and intelligent naturalist and 
traveller. Birds are his specialty, but he has also made very 
interesting collections of plants and seeds during his two exploring 
journeys in 8. Kansu and North Szechiian, 1884-^6, and 1892-95 
respectively, which have not yet been worked up. 
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A new expedition to Tibet is in preparation. It will be headed 
by Lieutenant Kozlov, who accompanied Roborovski in his last 
journey. 

Hoping that you will generously pardon me for trespassing on 
your kindness. 

I remain, etc., 

(Signed) E. Brbtschnkidbr. 



Lonicera hildebrandiana.— This large-flowered honeysuckle was 
discovered in Upper Burma, in 1878, by General Sir Henry 
•Collett, K.C.B., F.L.S., and described in the Journal of the 
Linnean Society (Vol. XXVIII., p. 664) as " a conspicuous shrub, 
with large, dark, glossy leaves and fine crimson flowers seven inches 
long, and is by far the largest of any known species of honey- 
suckle." Seeds of it were kindly forwarded to Kew, in 1894, by 
Mr. A. H. Hildebrand, CLE., Superintendent and Political Officer 
of the Southern Shan States, after whom the plant is named, and 
plants raised from them were liberally distributed. It proved too 
tender for cultivation in the open air at Kew ; on the other hand, 
it has grown vigorously under greenhouse treatment, but has not 
yet flowered. Mr. F. W. Moore, the able Keeper of the Royal 
Botanic Gardens, Glasnevin, has, however, been more successful, 
flowers having been produced there in August last on a plant 
grown in a sunny, airy position in a greenhouse. The example 
forwarded to Kew by Mr. Moore bore two-flowered axillary 
racemes, with flowers six inches long, and of a bright, golden 
colour — ^not crimson, as stated in the note quoted above. Writing 
from Burma in April last year, Mr. Hildebrand said : " I am sorry 
that you are unable to flower the large honeysuckle and rose 
{Rosa giganteu). The former is a sight to behold just now in my 
garden, and strikes the densest in horticultural matters with 
astonishment. It is a mass of flowers, white when they open, 
and of a lovely gold when far spent. It flowers on last year's 
wood. Water at the roots is what both rose and honeysuckle 
require." 



The oldest India-rubber Plantation in the World.— The following 
is an extract from the Indian -Por^^fer (vol. xxiv., pp. 160-161) : — 

The oldest caoutchouc plantation in the world is perhaps one 
existing in the west of Java, in the province of Kranong. A 
former proprietor of the Pamanockan Tjiass^m Estate, which is 
the biggest private property in Java, containing 540,000 Dutch acres, 
had most of his land under coffee until 1872. Finding the 
cultivation of this plant was no longer lucrative, he planted some 
of the land up with Fiaus elastica. The coffee plantations had 
already been more or less cleared of forest growth, so that the 
planting of Ficus elastica cost less than thirty shillings per acre. 
The soil of these coffee gardens had become useless for other 
agricultural purposes ; and, had not Ficics elastica been planted 
ip time, would only have become covered with poor forest 
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growth. The trees were planted 8J yards apart, or 72 trees to 
the acre. The area planted was 72^ acres, containing 5,200 stems. 
The trees were first tapped when the plantation was 14 years old, 
and the yield for that and the six following years was : — 



Year. 


lbs. 


Average oz. per stem. 


Value. 




1 






£ 




1886 


5,512 


17 


600 




! 1887 


4,964 


15 


540 




1888 


1,514 


4 


166 




1890 


3,307 


10 


360 




1 1891 


6,113 


18 


387 




1892 


5,992 


18 


256 


* 


1895 


3,197 


10 


411 




Total ... 


30,589 


AYertLge per year per 
stem, 6 0Z8. 


£2,719 





72^ acres thus, it is said, yielded in seven years a surplus of 
£2,712, or per acre per annum, £5 85. The yield was 71 lbs. per 
acre per annum during this period. During the 23 years from 
the establishment of the plantation in 1872 till 1875 the net yield 
per acre per annum amounted to £1 12«. lOd. 



Wageningen, Holland, 
6th January, 1898. 



A. H. Bbrkhout. 
Late Conservator of Java Forests. 



Esparto {Stipa tenacissima, L.). — Mr, T. S. Jago, Consul-Qeneral 
in Tripoli, gives the following account [F, 0, Annual, No. 2125, 
pp. 11 and 12] of the commerce in this material : — 

" Happily, in times of great necessity, an article growing wild 
in the country rescues the native Arab from starvation. 1 refer 
to half a, or esparto fibre. The year 1868 saw the first exportation of 
this article from Tripoli. It grows wild all along the coast, from 
a little west of Tripoli to Khoms and Zleiten to the east, and 
inland to a distance of from two to five days' camel march. It 
till goes to England for paper-making purposes. That near the 
coast has long been eradicated by over-plucking in the early days, 
when the fibre fetched £12 per ton in the English market, now 
reduced to £3. In 1880, hand-presses gave way to hydraulic 
presses, causing a saving in bulk, and freight of 50 per cent. 
During the last 10 years the average yearly export has been 
46,019 tons, of the value of £128,320. Last year (1897) 
37,200 tons, valued at £74,400, were exported, showing the 
decreasing value of the article, consequent on the large use of 
wood-pulp in the manufacture of paper. 

"The fibre attains maturity after three years' growth, under 
which age it is useless to the paper-maker,* through lack of the 
necessary strength. No discrimination is exercised by the Arab 
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between mature and immature fibre, and as it appears incapable 
of natural reproduction it has entirely disappeared from these 
districts near the sea, where it formerly grew abundantly, necessi- 
tating its being sought for further afield among the hills and 
watercourses, two to five days' journey from the coast. 

" This latter circumstance, coupled with the natural laziness of 
the Arab, in seeking to increase the weight of his load with the 
least possible toil to himself by plucking weighty and mature fibre, 
may probably delay the total extinction of the plant for some 
years to come. In the Algerian provinces, notably Oran, large 
plains formerly densely covered with the fibre, are now entirely 
denuded, and not a plant left, owing to the ignorance and thought- 
lessness of the labourers. 

" Despite the very little remuneration now offered by present 
prices to the peasantry, coupled with the long distance, whence 
it has now to be brought to a seaport, quantities have little 
diminished, showing the pecuniary assistance it affords to the 
peasantry when the cereal crops fail, through insufficient rainfall." 

The following information respecting esparto in this country 
is taken from the Cantor Lectures on " Commercial Fibres," 
delivered in 1895, before the Society of Arts. The figures are 
brought down to July 15 of this year : — 

" The extensive use of esparto for paper-making is greatly due 
to the exertions of the late Mr. T. Routledge. He commenced 
with a few tons at the Eynsham mills, about 40 years ago. It is 
of interest to note that the paper for the number of the Journal 
of the Society of Arts for November 28, 1856, was made of it. The 
use of esparto extended very gradually. The annual value has, 
however, of late reached nearly a million sterling. The United 
Kingdom has, hitherto, monopolised the supply. The imports 
for the last thirty years have been as follows : — 

1861 ^ ... 

1870 

1880 

1890 

1898 

" The highest imports were in 1888, when they reached 248,836 
tons. Since 1890 they have somewhat declined. 

" There is apparently a disposition, except in Scotland, to give 
up the use of esparto in favour of the cheaper and inferior wood- 
pulps. The fibres in esparto are easily dissolved and bleached. 
An authority on paper-making writes : — * They felt readily, and 
yield an excellent pulp, which is employed alone or mixed with 
rags, wood-pulp, or straw. They furnish a paper pliant, resistant, 
transparent, and of great purity ; thicker than other papers of the 
same weight, and forming a good printing and writing substance.' 
The falling away in the use of esparto for paper-making and the 
substitution of cheap paper-pulps must, therefore, be regarded as 
likely to lower the general quality of English-made paper." 

The following Table will show the comparative value of 
esparto in 1878 and 1898 respectively. The great falling off iix 



891 tons. 


89,156 


W 


191,229 


» 


217,078 


» 


204,257 


»> 
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prices of late years is dne, as snggested, to the competition of 
wood-pulp. The figures are compiled from the circulars issued 
by Messrs. Ide & C^iristie, 72, Mark Lane, £.C. :— 



Average Prioe per Ton. 



Source and Quality. 




Spanish, fine to best 
„ fair to good 

Algerian — 

Oran. first quality .. 
fair to g^ood .. 
Tripoli, hand-picked 
,. fair average 



3 6 3 

3 

3 1 3 

2 16 3 



Messrs. Ide & Chribtie furnish the following additional 
particulars : — 

" Total imports into the United Kingdom of esparto and other 
vegetable fibre for making paper, viz. : — 




1898. 



Tons. 

Month ended 30th June 17,962 

Six months ended SOth Jnne | 103,707 

Importation for twelve months ending June 200,806 



Tons. 

15,512 
110.655 

204,257 



^' These statistics are the best evidence of the undiminished 
hold which esparto maintains on the estimation of British paper- 
makers, and, when read in conjunction with the enormous weight 
of the wood-pulp imports, testify to the remarkable expansion of 
the paper-making industry of this kingdom in recent years." 
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DCXXXI.— GUMMOSIS OP PRUNUS JAPONICA, 

THUNB. 

(WWi Plate.) 

During the past two years a considerable number of examples 
of the beautiful flowering shrub, Prunus japonica^ Thunb., 
growing in Kew Gardens, have been killed or much disfigured by 
a parasitic fungus belonging to the genus Glad/)sporiu?n, 

The disease is first indicated by the appearance of tear-like 
drops of almost colourless gum on the branches. These drops are 
sometimes solitary, in other instances numerous and more or less 
crowded. 

The drops continue to increase in size for some time, often 
forming masses varying in size from a marble to that of a 
walnut, and when two or more originally distinct drops coalesce 
the resulting mass usually becomes irregularly nodulose and 
contortiBd. 

During damp or rainy weather the masses of gum are quite soft 
and gelatinous, with just sufficient consistency to hold together, 
or sometimes during a heavy rain drip away by degrees. In very 
dry, warm weather the mass shrinks very considerably in size and 
becomes horny, expanding again when moistened. 

As previously stated the mass of gum is almost colourless at 
first, becoming steel-grey as it increases in size, and finally black. 
The black colour is however confined to a surface layer, the 
central portion remaining colourless. This is most evident on 
cutting through a mass that has been hardened in spirit. 

In the end these outflows of gum are always washed to the 
ground by rain, where they eventually dissolve and disappear. 
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When the black masses are removed irregular canker-like 
wounds, sometimes extending to the pith, are present on the 
branches ; if such wounds are numerous, and occur on different 
sides, the branch dies at once ; whereas if the wounds are confined 
to one side of the branch, most frequently the under side, it may 
continue a feeble existence until the following season, when it 
almost invariably succumbs, owing to the formation of new disease 
spots. 

The fungus is a wound-parasite gaining access to the living 
tissues through small wounds in the bark, broken branchlets, and 
more especially at those points where leaf -buds or flower-buds 
have been broken off, and as birds remove these buds rather freely, 
probably in searching for insect larvae, the opportunity for infection 
is ample. 

The following account of the life-history of the fungus is 
founded on observance of the sequence of development and 
microscopic examination of material resulting from artificial 
inoculation of previously healthy specimens. 

Whether inoculation is effected by means of spores or conidia, 
the first product is invariably a Gladosporiumy which morpho- 
logically appears to be in exact accordance with the ubiquitous 
species, G. epiphylkim^ Pries, although physiologically, the two 
are widely separated ; neither am T aware that any known species 
of Gladi>8porium has been described capable of promoting the 
disease known as gummosis, as is the case with the form under 
consideration. 

Inoculation was effected by placing spores in a small wound 
made in the bark, or on the surface of the wound caused by 
breaking off a leaf-bud. Oiled silk was immediately tied round 
the branch at the points inoculated, and allowed to remain for 
ten days, as a preventive against complications that might 
possibly have arisen from undesired inoculation by foreign, 
floating spores. 

The fasciculate sporophores appeared at the points of inocu- 
lation at periods varying from sixteen to twenty days after infection 
took place, and remained for about another fortnight, all the while 
producing spores, after which they gradually disappeared ; their 
position becoming occupied by a small drop of gum. 

If a section is taken through a disease spot at this stage, it will 
be seen that the hyaline, slender, septate, and much branched 
mycelium has extended to a distance of about 2 mm. on all sides, 
from the point of infection, and has also passed down to the 
cambium. Towards the centre of the diseased spot the tissue is 
completely disintegrated, the transformed material oozing to the 
surface as the drop of gum already alluded to. Towards the 
periphery of the infested portion of tissue, the slender hyphae can 
be seen in the cells, having perforated the wall, probably by 
means of a ferment secreted by the tips of the hyphae. There is 
very little discolouration of the tissue, just a tinge of brown in 
the contents of cells recently attacked. 

Returning to the small drop of exuded gum — the increase in 
size of which may be taken as an index of the activity of the 
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hyphse of the fungus in disintegrating and converting into a 
gummy substance the tissues of the host — which usually retains 
a more or less spherical form and a hyaline or very pale amber 
colour until about the size of a pea, when it becomes tinged with 
grey on the surface. Tf a globule at this stage of development is 
hardened in spirit, and afterwards examined in section, its 
substance will be seen to be permeated by innumerable, slender, 
hyaline, septate hyphae, agreeing in all essentials with the hyphaa 
of the fungus present in the tissues of the host. These are in 
reality an extension of the hyphse of the parasite into the external 
mass of gum f(/r the purpose of producing secondary reproductive 
bodies. 

The hyphae radiate from the base of the globule of gum, and 
continue to grow until within a very short distance from its 
periphery, but never protrude beyond the matrix. 

At the stage indicated, the grey tinge observable on the surface 
of the mass of gum is due to the formation of larger, thick- walled 
cells, arranged in a moniliform manner, and of a pale smoky-grey 
colour, at the tips of those branches of hyphae situated nearest the 
outside of the gum matrix. 

The mass of extruded gum continues to increase in size, and 
the included hyphae keep pace with this extension, always keeping 
just within the circumference. At the same time the terminal 
moniliform strings increase in number, size, and depth of colour, 
imparting to the mass of gum the black colour indicating what 
may be termed the period of maturity. 

If during the period of formation of the mass of gum, the 
weather has been continuously moist, the Included hyphae radiate 
in comparatively straight lines from base to circumference of the 
mass. On the other hand, if, after a period of damp weather, the 
mass of gum loses its moisture and contracts, owing to heat, the 
hyphae assume a spiral or cork-screw form as the means of 
accommodating themselves to the altered conditions, and when 
the mass again expands after being moistened, the coils of hyphae 
do not unfold, the tips resuming growth in a straight line so 
long as conditions are favourable for so doing ; consequently 
when during the formation of a gum-mass, spells of rain and 
dry hot weather have alternated, this is indicated by the 
alternation of spiral and straight zones of hyphae in its interior. 

If, after hardening in spirit, a section of a black mass of gum is 
examined, the internal portion is seen to be crowded with delicate 
hyaline hyphae, all trending towards the circumference, as already 
explained, and possessing no feature of special interest, but as we 
approach the periphery of the mass, these slender hyphae become 
tinged with grey, and gradually widen oat into the strings of dark- 
coloured, thick-walled cells previously mentioned. 

These terminal chains of dark cells are very irregular in 
structure, sometimes consisting of strings of elliptic or sausage- 
shaped cells, much constricted at the septa, frequently branched, 
and bearing at the tip of each branch, sometimes also intercalary, 
very large, subglobose, thick- walled cells. Other strings consist 
of large quadrate or irregularly angular cells, which at times 
coalesce to form solid masses of tissue resembling micro-sclerotia. 
1242 A 2 
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A black mass of gum that had been collected and allowed to 
dry and contract for several days, was then hardened in spirit, 
and on examination it was found that most of the large cells 
described above had germinated, and produced innumerable very 
minute hyaline sporules, many of which were reproducing 
themselves by a process of budding, Torula- or SaccMromyces- 
fashion. 

Aft-er this discovery another mass of black gum was collected 
and allowed to become perfectly dry and horny. After remain- 
ing in this dry condition for several weeks, a portion of the 
material was examined, and the same process of germination and 
reproduction of sporules by gemmation was seen to have occurred. 
After another interval of some weeks, during which the material 
remained perfectly dry, a fragment was placed in a hanging drop 
of sterilized water, and reproduction of sporules by gemmation 
was soon as active as if the process had never been interrupted, 
the matrix of gum presumably serving as nutrient material. 

Oermination of the large brown cells, and continued repro- 
duction of the sporules by gemmation in a dense matrix of gum 
comparatively devoid of air, suggested the idea that under certain 
conditions the fungus could exist as an anaerobic organism. For 
the purpose of testing the validity of this idea, two flasks of 
nutritive solution, consisting of thoroughly sterilised colourless 
masses of the gum exuded during the early stage of the disease 
and dissolved in water, were prepared according to Kitasato's 
method, which practically consists in excluding the air by 
a layer of paraffin poured on the surface of the nutrient 
solution. 

Seven days after inoculation the contents of the flasks were 
turbid, and microscopic examination showed this turbidity to be 
due to the presence of myriads of sporules, mostly arranged in 
chains of two to four cells. 

When removed to hanging drops of the same nutrient solution 
those anaerobic sporules refused to grow, and inoculations of the 
host plant with them produced no sign of the disease. 

Orown in hanging drops or in flasks as aerobic organisms, the 
large brown cells gave origin to a very stout, hyaline mycelium 
composed of two to four cells, constricted at the septa. When 
full grown, these hyaline cells give origin from every portion of 
their surface, but most . abundantly near the septa, to numerous 
small elliptical sporules, which generally form chains consisting 
of two or three cells by acropetal growth. The sporules soon fall 
away from the parent mycelium, and continue to reproduce 
themselves by gemmation, soon rendering the nutrient solution 
turbid by their immense numbers. 

The product of germination just described corresponds to what 
has been described as Dematium pulhilans^ well known as a 
phase in the life-cycle of Ckidospormm. 

The Dematium sporules or conidia readily produce the disease 
when placed on a wounded surface of the host. 

Fragments of the sporophores of Glddmpoj^iumy when placed in 
water, also give origin to the Dematium form of reproduction. 
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Preventive Measures. 

The disease, which spreads rapidly, was checked by spraying 
with a solution of potassium sulphide. 

Diseased branches should be removed, as the mycelium is 
probably perennial in the tissues, and would consequently give 
origin to the disease the following season. 

Quicklime should be placed on the soil under diseased plants 
for the purpose of destroying the sporules produced from the 
fallen masses of gum. 

Summary. 

Gummosis of Frunusjaponicay Thunb., is caused by a species 
GladosporiwHy morphologically indistinguishable from Olcidoa- 
porium epiphyllxim. 

The masses of extruded gum are permeated with the hyphse of 
the Cladosporiumy which bear large, thick-walled, dark brown 
cells, or masses of cells resembling micro-sclerotia at th6ir tips, 
situated just within the periphery of the mass of gum, and 
imparting to it a black colour. 

These large cells and micro-sclerotia, when caused to germinate 
in the absence of air, give origin to myriads of very minute 
sporules, which reproduce themselves by gemmation ; under 
these conditions hyphaa are not formed. 

Grown in a nutrient solution in the presence of air, the 
form of reproduction once known as Dematium pulhilans is 
produced. 

Inoculation with the Dematiunt sporules produces the disease. 
No results were obtained from infections with the sporules of the 
anaerobic condition. 

Bacteria were entirely absent from the masses of gum during 
every phase of development. 

Description of the Figures. 

Pig. 1. Portion of a branch of Prunus japotiica^ Thunb.« 
bearing two masses of gum ; nat. size. 

„ 2. Clado$porhim-foTm of fruit ; x 400. 

„ 3. Section of a portion of the periphery of a black gum** 
mass, showing the hyphse of the Cladosporium ; x 80. 

„ 4. Dark coloured tips of hyphse from the periphery 
of a gum-mass, bearing large, thick-walled, brown 
cells ; X 400. 

„ 5. Large thick- walled, brown cells germinating in a nutrient 
solution in the absence of air, and producing yeast- 
like cells, which reproduce themselves by gemination ; 
x400. 

„ 6. Stray cells which are emitting a germ-tube, seen in the 
material described in 5. 
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Fig. 7. Micro-Bclerotia germinating under conditions similar to 

those described under 5, and producing similar 

sporules ; x 400. 
,, 8. Large brown, thick-walled cells germinating in a 

nutrient solution with free access of air, and producing 

the form of fruit known as Dematium jmflulans ; 

X 400. 
„ n. Si)oruleH of the Dematium increasing by gemmation : 

X 400. 
., 10. Fragments of sporophores of Gladosporinm producing a 

slender form of Dematium jjulliilans ; x 400. 
„ 11. A form of Macrosporitwi often appearing on old 

canker-spots caused by the Ctadospurnim. . No 

genetic connection between the two could be 

established ; x 400. 
„ 12. Spore of the Macrosporiurn germinating ; x 750. 

G. MASSEE. 



DCXXXII.-THE ADVANCES MADE IN AGRI- 
CULTURAL CHEMISTRY DURING THE LAST 
TWENTY-FIVE YEARS. 

An important address has been recently delivered by Professor 
Maercker, of Halle, to the German Chemical Society {Ber. 1897, 
p. 464), summarising the advances which have been made in 
agricultural chemistry during the last twenty-five years. Professor 
Maercker pointed out that the term Agricultural Chemistry meant 
more at the present time than the mere application of chemistrj- 
to agriculture, as shown by the fact that the agricultural chemist, 
in his efforts to assist the farmer, was often more concerned with 
the biological sciences than with chemistry ; while, in addition to 
his purely scientific work, he was required to take account of 
economic questions of the day possessing special interest to agri- 
culturists. The following account of the most important parts of 
the address is given under the following heads : — I. Plant-food ; 
II. Soils and Manures; III. Artificial Selection. It is repro- 
duced here by the kind permission of the Editor of the Imiierial 
Institute Journal. 

I. Plant-pood. 

In supplying nourishment to plants we must know what 
substances are necessary, and in what form and quantity they 
should be provided. Little progress was made in our knowledge 
of the subject till the quite recent introduction of the method of 
water-cultures of Sachs, Knoop, and Nobbe and the method of 
sand-cultures of Hellriegel permitted of the conduct of experi- 
ments in pure media, and thus rendered it possible to ascertain 
not only what substances are essential for phmt life, but also the 
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part played by each substance in the plant cell. Thus we know now 
that phosphoric acid is essential for the formation of nitrogenous 
substances in the plant, because the albumens, which are of 
fundamental importance in the transformations of substances in 
plants, result from an intermediate phosphoric acid compound, as 
is indicated by the regular occurrence of lecythin in protoplasm. 
Again, iron is an essential constituent of chlorophyll and sulphur 
of albumen, and hence must be supplied to plants. The true 
function of calcium was for long doubtful ; its action is now 
known to be of a medicinal character, since it serves to neutralize 
the poisonous oxalic acid, which is always an intermediate 
product of the oxidation of the carbohydrates. It was formerly 
thought that calcium fulfilled some important function in the 
leaves, being chiefly found in the foliage of plants. Since, how- 
ever, the leaves are also the chief seat of the oxalic acid, this 
distribution of the calcium is easily explained. 

The part played by potassium has only within the last Ihiee 
years been explained by Hellriegel, who, by exact experiments 
with beet-root showed that the amount of sugar in the beet 
stands in close relation to the amount of potassium provided for 
the plant. P. Wagner has made the interesting observation that 
the potassium may be partly replaced by sodium. 

The exact value of magnesium to plants is not yet well under- 
stood, but it appears to be of importance in the formation of the 
nitrogenous substances of seeds, as in these considerable quantities 
of magnesium phosphate occur. 

Nitrogen is an indispensable plant-food, for it is an essential 
constituent of albumen. 

Ill addition to the quantities of mineral substances required by 
plants to enable them to exhibit a healthy growth, further 
quantities are found to be essential to satisfy what has been 
termed, though not verj- aptly, the " mineral-hunger " of the plant. 
This is best explained by an example. E. Wolff found that for 
the production of 100 parts of oat-plant (dried), '5 parts of 
phosphoric acid were necessary, when the remaining mineral 
substances were supplied in excess to the plant. By other similar 
experiments he showed that the following quantities of mineral 
substances were necessary for the production of 100 parts of 
oat-plant : — 

Phosphoric acid 

Potash 

Lime 

Magnesia 

Sulphuric acid 



A total of 1*95 parts of mineral substances is therefore necessary 
in the case of the oat-plant. However, there is no oat-plant in 
nature which contains so little as 1*95 per cent. The minimum 
is 3 per cent. The difference, 1*05 per cent., is the measure of the 



•dO parts 
•80 „ 
•25 „ 
•20 „ 
•20 „ 

1-95 parts. 
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** mineral-hunger ^* of the plant, and represents the mineral enb- 
stance which does not perform any special function. This excess 
of mineral substance may be supplied in the form of some 
indifferent substance, such as silica. The observation is of 
considerable interest to the farmer, for it shows that it is not 
economical to manure crops with pure substances. 

II. Soils and Manures. 

Having ascertained in general what substances are necessary as 
plant-food, the agricultural chemist has next to apply this general 
information to the manuring of soils which are more or less 
deficient in certain ingredients. It has been found, unfortunately, 
that the chemical analysis of a soil is of little use as a guide 
unless accompanied by what may be termed a •* mechanical 
analysis," by which is meant chiefly a determination of the 
amount of finely-divided constituents present in the soil. It is 
only the finely-divided earth which presents a sufficiently laige 
surface for the exercise of the solvent action of the water and its 
dissolved carbonic acid. There is one case, however, in which 
chemical analysis alone is of the greatest importance, viz. : when 
only traces of some necessary element are present in a soil. Here 
there is no question of the need for a manure containing this 
substance. 

If, on the other hand, large quantities of an element are present, 
it does not follow that there is a sufficiency in the soil even when 
the latter is in a satisfactory state of division, for the substance 
in question may be present in an insoluble or refractory form. 
This is commonly the case with nitrogen, which exists in the soil 
chiefly in the form of a mixture of indefinite nitrogenous sub- 
stances known as humus^ or mould. These substances sometimes 
easily give up their nitrogen to plants, but in other cases are very 
refractory. The uncertainty as to their action is indeed so great 
that certain peaty soils are known which consist almost entirely 
of humus, but contain, nevertheless, an insufficiency of available 
nitrogen. 

Phosphoric ucid affords another illustration. The soluble 
phosphoric acid of the manure is absorbed by the soil as dicalcic 
phosphate, which is comparatively easily soluble in the soil-water. 
With time, however, it may change in the soil to the insoluble 
tricalcium phosphate, or even to iron or aluminium phosphates, 
which are still less soluble. 

In the case of calcium, chemical analysis has been found to be 
of considerable service in determining what manuring is required, 
since calcium is chiefly valuable in the form of carbonate or 
humate, and these are easily estimated in the soil. 

Since then the direct method of soil-analysis is an insufficient 
guide to manuring, it is fortunate that chemists have been able to 
develop successfully an indirect method. This is the cultivation 
method, by which plants are allowed to grow in the soil under 
examination, after taking care to provide a sufficiency of all 
plant-food stuffs except the one, e.g., phosphoric acid, whose 
presence in available form is being tested. The plants are then 
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analysed, and the resulte compared with the analyses of the same 
plants grown on soils provided with all the necessary plant-food 
stuffs. As an important result of the method it has been found 
that different plants take up very different quantities of the same 
mineral substances. On this is largely based the system of 
rotation of crops, where the second crop is so chosen that it chiefly 
removes the ingredients of the soil which have been left by the 
preceding crop. 

With the aid of the cultivation method it has also been possible 
to draw up the following table which represents the relative 
values of the different nitrogen compounds for plant-food. 

Nitrogen of Saltpetre 100 

„ „ Ammonia 85-90 

,. „ Albumen 60 

This table may be made use of in determining the nitrogen value 
of a manure. 

The cultivation method may be used for testing the value of 
manures of all kinds. Thus it was by a few cultivation experi- 
ments that Wagner in Darmstadt first showed the very great value 
for agricultural purposes of the '' Thomas '' Slag, produced as a 
bye-product in the manufacture of iron by the basic process of 
Thomas Gilchrist. The million tons of phosphate meal annually 
produced in Germany is now wholly utilised by the agriculturist, 
and its preparation for the farmer has become an important 
offshoot of the iron industry. 

Similarly the demonstration by the cultivation method of the 
value of potash salts in manures has given an enormous impetus 
to the potash industry. 

Speaking generally, the method gives us complete control over 
the fertility of a soil in so far as this depends on manuring. One 
consequence of this has been that our views as to the value of 
agricultural land have completely changed, for whereas formerly 
sandy soils were generally considered poor, they are now, by 
means of a system of intelligently directed manuring, made to 
give yields which are scarcely inferior to those of the best soils. 
The beet-sugar industry, which formerly could only be conducted 
in the best soils, has now been extended with marked success to 
sandy soils. 

III. Artificial Selection. 

It might seem that with a perfect knowledge of the manuring 
of plants, the need for further investigation would cease, for 
when we have learned exactly what each plant requires to attain 
its highest development, we have reached a certain limit. The 
supply of excessive nourishment is a disadvantage, and only 
tends to produce sick plants. 

There still remains, however, a method by which the fertility 
of plants may be increased far beyond the limit which nature 
appears to have fixed. This is the method of artificial selection 
which has been applied in Germany on the most approved 
scientific principles. German agriculture would have long since 
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broken down under the stress of foreign competition had it not 
been for the perfect technology of its agriculturists. As an example, 
the sugar-beet may be quoted. This plant contained originally but 
a small amount of sugar, and could only be used as a source of 
sugar when the price of the latter was very high. With the fall 
in price came the urgent need for increasing the percentage of 
sugar in the beet-root. This was effected by utilising the fact 
that sugar-richness is hereditary, so that by selecting artificially 
the roots richest in sugar, getting seed from these, planting the 
seed, again selecting the richest roots, and so on, a race of plants 
is at length obtained in which a high percentage ot: sugar is 
normal.* Accordingly the producers of beet-root seed in Germany 
have erected great laboratories in which the percentage of sugar 
in the roots is carefully determined. By applying the principle 
of artificial selection with regard also to the form and size of leaf 
and the purity of the sap, it has been found possible to improve 
the roots from year to year, so that now beet-sugar can easily 
hold its own against cane-sugar, and is indeed cheaper than flour, 
costing as it does in Germany less than a penny a pound. 

Similar success has attended the efforts to increase the crops of 
different kinds of grain. The improvement in malt-barley has 
been specially marked. 

It has been found that plants which have been highly cultivated 
by artificial selection easily lose their acquired characters when 
they are exposed to unfavourable conditions of cultivation ; and 
this has led to many exact investigations, conducted for the most 
part in Germany, during the last ten years, on the chemistry of 
plants. The most interesting of these trace the chemical history 
of nitrogen as it passes from the atmosphere to the soil, then into 
the substance of plants, and finally back into the atmosphere. 

The corresponding cycle for carbon has long been known. 

Most plants assimilate nitrogen only in the form of compounds. 
As, however, the total quantity of nitrogen compounds in the 
atmosphere is comparatively small, there must be some other 
source of nitrogen for plants. Now the classical researches of 
Hellriegel have shown that there is one class of plants, the 
Legtuniao8a\ or nitrogen collectors, which are able to assimilate 
elementary nitrogen and so to leave a soil in which they have been 
grown richer in nitrogen compounds. It has been found that the 
power of acting as nitrogen collectors is always associated with the 
presence of micro-organisms on the roots, and that the assimi- 
lation of the nitrogen is in some way not understood due to the 
micro-organisms. The recognition of the power of leguminous 
plants to act as nitrogen collectors is manifestly of great practical 
importance, for it shows clearly that the best rotation of crops 
is one in which a leguminous crop is followed by one of 
nitrogen consumers, i,e,y plants which cannot assimilate nitrogen 
directly. 

Leguminous plants, whether first used as fodder for animals or 
simply left to decay in the soil, have their albumen changed 
in the first instance to amides, which under the influence of 
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ammonia-ferments are decomposed ^ith formation of ammoniu^n- 
carbonate. The saltpetre bacillus then converts the ammonium- 
carbonate (and probably also amides) into saltpetre, i,e.^ into the 
best form of nitrogen plant-food. 

Unfortunately the whole of the nitrate thus formed is never 
available for plants, on account of the destructive action of the 
nitrate-destroying bacilli, which decompose the nitrates with 
evolution of free nitrogen, and so complete the nitrogen cycle. 

The nitrate destroyers are usually present in stable-manure, 
and cause a deplorable loss to agriculture, amounting in Germany 
to a sum of several million pounds annually. 

Efforts which, as Professor Maercker assured the German 
Chemical Society are likely to meet with success at an early date, 
are being made to avoid this loss ; and for this purpose special 
bacteriological investigations are now being conducted at many 
agricultural stations in Germany. 



DCXXXIII— IMPROVEMENT OF SUGAR-CANE BY 
CHEMICAL SELECTION. 

The Kew Bulletin for 1894 (pp. 86-96) contained an account 
of the experiments made in Louisiana for the improvement of the 
sugar-cane by continued selection of "seed canes," i.e., of the canes 
used for propagation. The principle was essentially the same as 
that which has been applied to the improvement of the sugar-beet 
(see Kew Bulletin^ 1897, pp. 317, 318). The method has begun 
to attract some attention in sugar-growing colonies. The following 
remarks are quoted by the Queensland Sugar Jaurtial and 
Tropical Cultivator for April 15 last from Mr. McCuUoch, the 
Government Inspector under the Sugar Works Guarantee Act : — 

" Unfortunately, the improvement uf our canes or the propaga- 
tion of new varieties by means of seed or otherwise is a slow and 
tedious process, and we are, therefore, debarred from individually 
improving our varieties by this means. This being so, we should 
give careful attention to accidental variations which undoubtedly 
do occur. In most canefields a stool, or stick of cane in a stool, 
is often found having characteristics quite unlike in appearance 
to the mother plant. These are known as ' sports,' or accidental 
variations. Where observed these canes should be carefully 
noted and used for future planting, keeping them in a field, or 
comer of a field, by themselves. Then, again, one can almost always 
notice in a canefield a few stools or sticks far and away cleaner, 
healthier, and bigger-looking than the others. These, also, should 
be carefully noted and used for future planting. This is known 
as ' seed selection.' It is by such means as these, also by careful 
and intelligent cultivation, drainage, manuring, &c., by observing 
the adaptability of the soil to the plant, carefully recording the 
season it was planted, the cultivation bestowed on it, the manner 
of stooling, number of canes in a stool, that eYery individual cane- 
grower in Queensland can do his little ur more to better the 
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varieties of our canes. Such data, if intelligently kept and 
recorded, would, in the course of a very few years, result in con- 
siderable pecuniary gain to both miller and grower. The 
propagation of varieties from seed can only be done scientifically 
under State supervision, and it is to be hoped the day is not far 
distant when this will be recognized in this Colony, and a well- 
equipped experiment station take this matter in hand. Till then 
our cane-growers must help themselves, as above suggested, never 
forgetting that what little one discovers, added to that which 
another does, and so on, if carefully recorded and published for 
each and every one's benefit, will be the means of securing data 
that should prove of incalculable benefit to the sugar industry 
generally, and of material help to any experiment station which 
may be started later on. It goes without saying that the manu- 
facturer has also a duty to perform, and can aid individual 
effort on the part of cane-growers materially by encouraging the 
growth of varieties rich in sugar, by paying a higher price for 
such cane, by analysing varieties for growers free of charge, and 
by encouraging them in every possible manner." 

Mr. Bovell and Professor d' Albuquerque give the following 
account in their " Report of experiments made on the experi- 
mental fields, at Dodds Reformatory " (1897, pp. 26-29) :— 

" The experiment was made at the suggestion of Mr. Thiselton- 
Dyer, Director of the Royal Gardens, Kew, and is a repetition on 
a small scale of experiments made in the years 1890, 1892, by 
Messrs. Thompson and Edson, at Calumet plantation, Louisiana. 
The object was to ascertain the- possibility of increasing the 
average richness and purity of the juice of a given variety of 
sugar-cane, by chemical analysis of the juice from each of the 
* seed canes,' i.e., canes from which the plants are to be taken, 
and by the selection of those plants from the seed canes which 
were found by the analysis to yield the richest and purest juice. 

" Accordingly, the lower half of each of a number of canes was 
crushed and the juice of each analysed, and the upper remaining 
joints of each cane, the juice of which contained more than the 
average amount of available sugar, were planted in a plot by 
themselves, and all below the average by themselves ; a plot was 
planted at the same time in the ordinary way, that is, with 
cuttings taken indiscriminately from the ordinarily well grown 
canes. 

" Burke canes were used for this experiment. Thirty holes of 
each of these plots were reaped, and the results are recorded in 
the tables below. 

" The plot of canes planted from * high ' seed cane yielded a 
juice of higher sucrose content and lower glucose content than the 
plot planted from ' low ' seed cane. 
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Table II.. 
Results <{f the Cf*u8hing of the Cane. 
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Tablb III. 
Gomposition of the Juice of the Ganes. 
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DCXXXIV -MISCELLANEOUS NOTES. 

Mr. Hbnry Millbn, since 1890 Curator of the Botanic Station 
at Lag08, where he had done excellent service, has been appointed, 
on the recommendation of Kew, by the Secretary of State for the 
Colonies, Curator of the Botanical Station recently established in 
Tobago. 



Mr. William Henry Johnson, who went out to the Gold 
Coast in January, 1898, as Acting Curator of the Botanic Station 
at Aburi, has been confirmed in the appointment on the 
resignation of Mr. C. H. Humphries. 
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Mr. Albert Edouard Pibrrb Grtbssen, a member of the 
Gardening Staff of the Royal Gardens, has been appointed, on the 
recommendation of Kew, by the Secretary of State for India in 
Council, a Probationer Gardener for employment in the Royal 
Botanic Gardens, Calcutta. 



Sir Henry Barkly, G.C.M.G., K.C.B., F.R.S.— Botany has 
been promoted, and Kew has greatly benefited by the action of 
many Colonial Governors, but probably none have done so much 
as the late Sir Henry Barkly, who died at his residence in South 
Kensington, on October 21st, 1898, at the age of eighty-three. 
Successively Governor of British Guiana, Jamaica, Victoria, Mau- 
ritius, and the Cape of Good Hope, he had excellent opportunities 
for indulging his taste for Botany, and exercising his influence 
over Colonial Botanical Institutions. His correspondence with 
Kew goes at least as far back as 1852, when he wrote to the late 
Sir William Hooker, from Government House, Georgetown, 
British Guiana. He advises the despatch to Kew of a wardian 
case containing ferns, lycopodiums, jungermannias, and a ** new 
dwarf Sohmlia:' The following year (1853) Sir W. Hooker 
dedicated the seventy-ninth volume of the Botanical Magazine 
to Sir H, Barkly, " who, amidst the matty at*duoUs duties attend- 
ant upon his high office, has patronized and encouraged 
horticulture and botany In our colonies.*' In 1858 the late Sir 
Ferdinand Mueller dedicated a handsome genus of the Sophoreae, 
Barklya syHnglfolia to him. This is a monotypic genus 
inhabiting the Brisbane river district, and is figured in Mueller*s 
Fragmsnta (i. t. 3). It was introduced into English gardens the 
same year, and is still cultivated at Kew ; but it grows very 
slowly, and does not appear to have fiowered in this country. 
At this time he was Governor of Victoria, and his first letter from 
thence in the Kew correspondence (March, 1857) is almost 
entirely devoted to Botany and gardening. He specially mentions 
Mueller's return from Gregory's North Australian Expedition, 
and states that Mueller was most impressed by the existence of a 
species of baobab in Australia. His interest in plants never 
flagged. It would occupy too much space to enter into particulars 
of the many things he sent to Kew — seeds, living and dried plants, 
and museum objects. In South Africa, his last sphere of active 
official life (1873-7), he paid special attention to succulent plants, 
and more particularly to the Stapelieae. He collected and culti- 
vated as many of this tribe as he could, and also sent a large 
collection of living plants to Kew. Lady Barkly and Miss E. B. 
Barkly made water-colour drawings of them as they flowered. 
Copies of these drawings were sent to Kew, together with 
specimens in alcohol, accompanied by copious descriptive notes. 
A portion of this material was published in Hooker's Iconesi 
Plantanim^ plates 1901-11^25 ; and coloured figures of a number 
of others that flowered at Kew appeared in the Botanical Magazine. 
Sir Henry was also instrumental in the re-introduction of Aloe 
dicltotQina^ and other species of this characteristic African genus. 
He was joint author with Colonel Pike of a report on the flora 
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and fauna of Round Island, near Mauritius. Although he himself 
published very little he contributed largely in the way of notes 
and specimens to several of our Colonial FU)ra.% and it was due 
to his support that the approval and aid of the legislatures of 
Cape Colony and Natal were secured for the continuation of the 
Flm^a Capensis, He was elected a Fellow of the Royal Society 
in 1864. 



Botanical Magarine for November Astragalus ponticus is one 

of the numerous representatives of the genus in Asia Minor, 
whence seeds were sent to Kew by Edward Whittall, Esq., of 
Smyrna. Its vigorous habit, and globose or ovoid, almost sessile 
heads of yellow flowers in the axils of the long leaves are 
characters which it has in common with A, /?^ir6on^/ww, to which, 
in other respects also, it is closely allied. Kniphqfla longicollis 
is a new species from Natal, and is one of the recent introductions 
of Mr. Max Leichtlin, of Baden. The drawing was made from a 
plant which flowered in Mr. Qumbleton's garden at Queenstown, 
County Cork. Aloe Icptopht/lla was first discovered nearly forty 
years ago in the province of Worcester, Cape Colony, by Mr. 
Thomas Cooper, from whom the Kew plant was purchased. It 
is a decidedly ornamental species, having leaves freely spotted 
with white and capitate racemes of bright orange-yellow flowers, 
tipped with green. In Podotlipca chrysantha is represented a 
singular genus of Composite, which consists of six species, all 
confined to Western Australia. P. chrysantlui is an erect, slender 
annual, each branch being terminated by a lax head of bright 
yellow florets. The Kew plants were raised from seeds com- 
municated by Miss Bunbury, of Picton, Western Australia. 
Galliandra fulgens is a distinct and handsome new species from 
Mexico. Though allied to O. Jicematocephala it is easily dis- 
tinguished by the pubescence on the leaves and the much smaller 
number of leaflets. The plant drawn was received from the 
gardens of the Royal Botanic Society, Regent's Park, in 1888. 



Handbook of the Flora of Ceylon The flrst volume of this 

addition to the series of Colonial Floras was announced in the 
Kew Bulletin for 1894, p. 34, and the death of the lamented author 
in that for 1896, p. 219. It was further announced (1897, p. 208) 
that Sir Joseph Hooker had undertaken to continue the work. 
Dr. Trimen published three volumes, containing the orders 
RanunculacesB to Balanophoracese ; the arrangement followed 
being that of Bentham and Hooker's Genera Plantarum. He 
also left the manuscript of the EuphorbiacesB nearly ready for 
press. In a comparatively short period, considering his advanced 
a^e. Sir Joseph Hooker has completed the fourth volume. This 
comprises the orders Euphorbiacese to Naiadaceas. With it are 
issued twenty-five additional quarto coloured plates, making one 
hundred in all, and completing this part of the work. It is 
interesting to note that no Coniferae inhabit the island ; that 
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160 species of orchids, belonging to sixty-one genera, are described; 
and that only six genera of palms are represented by native 
species. It is also satisfactory to add that Sir Joseph Hooker is 
well advanced with the concluding volume, being at the present 
time engaged on the grasses. 

Alluding in the preface to the material utilised in preparing 
this volume, Sir Joseph states that the Ceylon collections in the 
Kew Herbarium are much richer than those in the Herbarium of 
the Royal Botanic Gardens, Peradeniya. 



New Orchid Houses.— During the past year the Orchid Houses 
(Nos. XIII. and XIV.) have been entirely reconstructed. The old 
houses, which were erected in 1869, had proved quite unsuited to 
the cultivation of orchids according to modem practice; they 
were too lofty, and the plants in consequence too far removed 
from the glass. They were, in fact, almost useless except for the 
temporary exhibition of plants in flower, which had been grown 
in the orchid pits. 

The woodwork of the houses had so far decayed that their 
reconstruction had become necessary. It was decided to carry 
this out on an entirely different plan. The mixed construction 
of wood and iron (or rather rolled steel) now generally employed 
at Kew was adopted. The tall central stage was abolished, and 
two parallel ranges, each 82 feet long and 12 feet wide, were erected 
on the site which had formerly been covered by a single span. 

Each range is divided by a transverse partition into a warm 
(XIII.) and cooler portion (XIV.). The southern (left-hand) range 
has an ordinary stage on the left side, and a low bed on the right 
for large plants. In the warm portion (XIII.) will be found 
the species of Dendrobium^ Eria^ Cattleyay Bulhophyllum and 
Stanhqpea, &c. ; in the cooler (XIV.) those of Gymhidium^ 
Sobraliay Maxillariay Epidendrum, Goelogyne^ Lcelia^ &c. The 
northern (right hand) range has ordinary stages on both sides, 
that on the left being over a tank. The warm portion (XIII. A) 
is devoted to such genera as Fanda, Aerides^ Phalceno^ms^ 
Angrcecum^ Gypripedium and AruBctochihis ; the cool (XIV. A) 
to Odontoglossum^ Masdevallia, Onddhim^ Lycaste^ &c. 

These ranges, which are open to the public, now contain a large 
proportion of plants which are permanently cultivated in them. 
They still serve, as before, for the exhibition when in flower 
of those which require special cultural treatment in the orchid 
pits (XVI, C & D). These pits are connected with the exhibition 
houses by a glazed corridor, which also communicates with a new 
potting shed. 



New Work Sheds.— No competent work can be accomplished 
without proper appliances. In these Kew has long been deficient. 
But potting and other cultural operations cannot ordinarily be 
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carried out in the houses in which the plants are exhibited. They 
require work sheds in which not merely will valuable plants 
suffer no injury, but the gardeners can work with convenience 
and comfort. It is impossible to get good work done with the 
best of workmen if there is a want of due regard to the health 
and reasonable requirements of those who have to use them. It is 
not, however, always easy to get funds for appliances which, 
however necessary, make no external show. 

During the past year Her Majesty's Office of Works decided 
to remedy this state of things, or at any rate to make a vigorous 
commencement. The following important items have been 
disposed of : — 

I. Fernery Shed. — ^This serves houses Nos. II. and III. and the 
adjoining pits. The reconstructed shed is 58 ft. long by 14 ft. 
8 in. wide. The roof has been boarded^ a concrete floor laid 
down, and it has been properly warmed and thoroughly lighted. 
It is continuous with the Filmy fern house, into which it opens. 

II. Propagating Shed ajtd Packing Room, — This has been recon- 
structed (50 ft. by 11 ft. 6 in.) on the same principles. Large 
consignments of plants from Indian and Colonial Botanic Gardens 
or from foreign correspondents can be handled on arrival without 
risking injury, and wardian cases for abroad can be kept at 
a proper temperature while awaiting despatch. 

III. Decorative Department Shed. — This has also been recon- 
structed and enlarged (77 ft. by 11 ft. 6 in.) The work for which 
it was used had hitherto been conducted under great difficulty. 

IV. South Nursery Pit. — This furnishes the supply of new plants 
for the Great Temperate House. It has been converted into au 
admirable span-roofed house 70 ft. long by 18 ft. wide. 



Models of Fruits and Flowers from Amboina.— Through the 
kindness of Dr. Treub, the Director of the Botanic Garden, 
Biiitenzorg, Java, we have recently been enabled to add 
many interesting specimens to the Museum Collections. Some 
examples of artificial fruits and miniature trees from Amboina, 
where they are said to be regular articles of commerce, are of 
special value. The fruits are formed of the pith of Sccevola 
Koenigiiy Vahl, a shrub with succulent stems, distributed over 
Tropical E. Asia, Australia, and Polynesia; and the foliage is 
represented by feathers. The manufacture of these articles is 
not a modern introduction, as a reference to the Herbarium 
Amhoinen^e^ vol. iv., p. 117, will show. Rumphius there gives 
an interesting account of the uses of this plant. In Hooker*8 
Journal of Botany and Kew Garden Miscellany (vol. iv., 1852, 
p. 349), the employment of this plant for the manufacture of 
artificial flowers is also referred to as being fully described by 
Rumphius before 1690. 
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American Golf S.tick8.--The following report appeared in the 
United States Consular Reports (pp. 505-506) for the present 
year : — 

" At the pretty village of Hoylake, a suburb of Liverpool, there 
are golf links which are famous as being the oldest and among 
the best in England, the game being brought here by the Scotch, 
who have settled in large numbers in this locality. For a number 
of years, golf sticks and other paraphernalia of the game made at 
Hoylake have been exported through this consulate to the United 
States. Quite recently, however, golf sticks made in the United 
States have been brought to England, and their arrival has aroused 
a great deal of comment. There is already a steadily growing 
trade in England for domestic wooden ware of United States 
manufacture, and I particularly mention washing tubs and wash- 
boards. There is undoubtedly a great opening in this market for 
American manufactures of wooden articles of almost every 
description, including furniture, which is dearer here than in the 
United States. There is no doubt that most American articles 
manufactured from wood are both cheaper and better made than 
similar articles manufactured in England. The reasons are that 
most woods are cheaper in America, and improved machinery is 
used to a far greater extent in the manufacture than here. The 
appearance of American-made golf sticks leads to the suggestion 
that the United States could even supply bats and wickets for the 
English national game of cricket cheaper and of better quality 
th£UDL the English-made articles. The following item is from the 
Liverpool Echo of February 1, 1898 : — 

" * Most people will be surprised at the statement that we are now 
importing golf clubs from America ; but it is a fact, according to 
the statement of Mr. Charles S. Cox, an Englishman long resident 
in America, who, on his return home, has stated that he had no 
difficulty in obtaining orders for 8,000 clubs from the largest 
dealers in golf goods in Scotland and England. The reason for 
this is asserted to be that the American clubs are better made and 
better finished than those that can be obtained at home at any- 
thing like the same price. Mr. Cox says that the reason for this 
underselling is the improved machinery and advanced methods 
of manufacture which are used in America, compared with our 
own." 

On enquiry, the following information was obtained : — 

Army and Navy Co-operative Society, Limited, to 
Royal Gardens, Kbw. 

43, Johnson Street, Pago Street, 

Westminster, S.W., May 12, 1898. 
Dear Sir, 

Golf sticks, both square and turned, have been imported into 

England from America for some time. I have not heard that they 

are sending us complete clubs, and think this hardly likely, as 

the game is a new one for America, and they have had to get golf 
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club makers from Scotland to make their clubs. Until recently, 
they imported their complete clubs from Scotch makers. 

The golf sticks would be second growth Hickory of the same 
description as the samples we sent you. 

We are making a few golf heads of Hickory, but this wood is 
not generally liked ; it is very hard, and does not give so good a 
grip of the ball as Beech. 

I am, <Sbc., 

(Signed) D. T. RuDDOCK, 

Manager. 
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Ceratonia Siliqua, 184. 
Ceropegia papillata, iV. E, 

Broum^ 308. 

— paricyma, N, E, Browiiy 309. 

— Perrottetii, N. E, Brown^ 
308. 

j — pumila, N. E. Brotmiy 309. 
' Ceylon, Ceara rubber in, 5. 
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Ceylon, Handbook of the Flora 
of, 336. 

— , Para rubber in, 253. 

Chemistry, Agricultural, advan- 
ces made during last twenty- 
five years, 326. 

Chillies, 171. 

China, Bretschneider's history 
of botanical discoveries in, 
313. 

— , Flora of, 238. 

— , fungi from, 113. 

— grass, 209. 

Chinese prescription, 144. 
Chlorophyllum, Massee^ gen. 
nov., 135. 

— esculentum, Massee^ 136. 
Chondrorhyncha albicans, 

Rol/e, 19?. 
Chrysanthemum cinerariaefoli- 
um, 297. 

— roseum, 297. 
Clerodendron (Cyclonema) ma- 

crostachyum, BakeVy 159. 

— (Euclerodendron) syringaB- 
folium, BakeVy 160. 

Clitocybe lilacina, Massee^ 124. 
Coagulation of rubber-milk, 

177. 
Coelogyne pulchella, Rolfey 15)4. 

— swaniana, 200. 
Coffea stenophylla, 27. 
Coffee, highland, of Sierra 

Leone, 27. 
— , hybrid, 207. 
, in Mysore, 30. 

— in British Central Africa, 85. 
— , Liberian, at the Gambia, 38. 
Colenso, Rev. W., fungi from 

New Zealand, 132. 
Collett, Col. Sir H., Flora of 

Simla, 97. 
CoUybia rupicola, Massee^ 114. 
Colpoon compressum, 18. 
Comins, Rev. R. B., Solomon 

Islands dried plants, 100. 
Commissioner of Agriculture, 

West Indies, 234. 
Congo Exhibition, Tervueren, 

89. 
Corchorus olitorius, 38. 
Coreopsis aspilioides, BakeVy 

153. 



Cortaderia jubata, 238. 
Creagh, C. V., fungi from 

Borneo, 119. 
Crinum Woodrowi, 175. 
Crocus Malyi, 96. 
Cummins, Surgeon-Capt., botany 

of Ashanti expedition, 65. 
, fungi from Bermuda, 

133. 
Cupu-assu, 104. 
Cyphia nyasica, BftkeVy 157. 
Cyprus, Shinia in, 190. 
Cyrtosperma Senegal ense, 312. 
Cytisus purgans, 312. 



D. 



Dacryodes hexandra, 239. 

Daldinia aspenv, Masseey 134. 

Dalmatian Insect Powder, 297. 

Daphne blagayana, 61. 

Dasystachys Drimiopsis, 61. 

Date production in Bussorah, 
46. 

Davallia (Humata) platylepis. 
Bakery 229. 

Davy, J. B., a Chinese prescrip- 
tion, 144. 

Decades Kewenses, 224. 

Dendrobium (§ Pedilonum) 
cymbiforme, Molfey 192. 

— hirtulum, Eolfey 193. 
Descanso House, 201, 311. 
Diagnoses Africanae, 145, 301. 
Diatrsea saccharalis, 102. 

— striatalis, 103. 
Dicranolepis Persei, CumminSy 

78. 
Didierea mirabilis, (with fig.) 

97. 
Dimerosporium tasmanicum, 

Masseey 129. 
Diplachne Gatacrei, Siapfy 229. 
Diplodina Arenariae, Masseey 

113. 
Dombeya Johnstonii, Baker, 

301. 
Dominica, Ceara rubber in, 13. 
— , Para rubber in, 275. 
Dracaena godseffiana, 96. 
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E. 



Egerton-Warburton, Miss, fungi 

from Western Australia, 123. 
^&yptj malingering in, 143. 
Emilia basifolia, Baker^ 154. 
Epiclinium Cumminsii, Massee, 

133. 
Epidendrum (§ Osmophytum) 

organense, Roife, 194. 
Ei'ia (§ Hyme^eria)latibracteata, 

Rolfe, 194, 200. 
Erianthus formosanus, Skip/, 

228. 
Erinella corticola, Massee, 115 
Eriospermum tulbaghioides. 

Baker, 164. 
Erythronium Hartwegi, 96. 
Esparto, 318. 

Eulophiella peetersiana, 279. 
Eutypa erumpens, Massee, 134. 
Exobasidium vexans, Massee 

(with fig.), 109. 



F. 

Faroa axillaris. Baker, 158. 

Feijoa sellowiana, 312. 

Fibre, China grass, 209. 

— , jute at the Gambia, 38. 

—, Kendir, 181. 

— , Manila hemp in British 

North Borneo, 15. 
Fibre-extracting machines and 
processes — China grass : — 
Faure machine, 210, 219. 
Subra machine, 211, 216. 
McDonald - Boyle Decorti- 

cator, 221. 
Boyle Process, 222. 
Gomess' Process, 223. 
Ficus obliqua, 166. 
Fiji India-rubber, 164. 
Fimbristylis Woodrowi, C. B. 

Clarke, 227. 
Fitzgerald, W., fungi from 

British New Guinea, 120. 
Flora Capensis, 23, 200. 
— of Ceylon, Handbook of, 336. 
China, 238. 



Flora of Lord Howe Island, 25. 

Mongolia, 26. 

Philippine Islands, 25. 

Simla, 97. 

Tibet, 26. 

Tropical Afiica, 24, 97, 

280. 
Florida velvet bean, 207. 
France, caper industry in, 31. 
Fruits cultivated at the Gambia, 

41. 
Fungi Exotici, 113. 
Fungus from indigo refuse, 101. 
Fusarium pannosum, Massee, 

117. 



G. 

Gambia Botanic Station, 35. 
— , economic plants cultivated 

at, 38. 
— , fruits in cultivation at, 41. 
— , Para rubber in, 274. 
— , rainfall for 1897, 43. 
— , rubber plants at, 40. 
Gamble, J. S., fungi from India, 

114. 
Gambleola, Massee, gen. nov., 

115. 
— cornuta, Massee, 115. 
Gammie, J. A., retirement of, 

21. 
Garcinia Mangostana, 26. 
Gardeners' reading-room, 201. 
Genabea tasmanica, MaM, et 

Rodiv., 125. 
Gentil, L., visit to Sierra Leone 

Botanic Station, 58. 
Geopyxis elata, Massee, 123. 
Geranium Whytei, Baker, 302. 
Gerbera Lasiopus, Baker, 156. 
Ghent University Botanic Gar- 
den, 87. 
Gibbera f ulvella, Massee, 130. 
Gold Coast, Para rubber at, 274. 
Golf sticks, American, 339. 
Gommier, 239. 

Grenada, Para rubber in, 275. 
Gresson, R. E., 277. 
Grey blight (with fig.), 106. 
Griessen, A. E. P., 335. 
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Griffith, G. W. C, tubers of 

Jicamilla, 29. 
Gnizotia nyikensis, Baker, 153. 
GummoBiB of Prunns japonica 

(with plate), 321. 
Gutta percha, 139. 
Gymnogramme (Sellignea) pen- 

taphylla, BakeVy 233. 
Gymnomyces, Mass, et Rodw,, 

gen. nov., 125. 

— palliduB, Mass, et Rodw^y 
125. 

— seminudus, Mass, et Rodw.y 
125. 



H. 

Haarlem, Colonial Mnsenm, 91. 

Habenaria rhodocheila, 23. 

Hacquetia Epipactis, 96. 

Hsemanthus (Melicho) Nel- 
Bonii, Baker^ 310. 

Hart, J. H., fungi from Trini- 
dad, 134. 

— MuBeum specimenB, 203. 
HelichryBum luteo-rubellum, 

Bakery 149. 

— monocephalum, Baker, 149. 

— nanum. Baker, 150. 

— nyaBicum, Baker, 150. 

— patulifolium, Baker, 150. 

— rhodolepiB, Baker, 150. 

— Hulphureo - f uscum. Baker, 
151. 

— syncephalum, Bake^\ 151. 

— xanthosphsBrum, Baker, 151. 
Hemsley, 0. T., 175. 

Henry, Dr. A., a budget from 
Yunnan, 289. 

— Chinese dried plants, 239. 
Herbarium {see Kew). 
Hesperaloe Davyi, Baker, 226. 
Hetseria samoensis, Rolfe, 199. 
Heyea brasiliensis, 241. 
Hillier, J. M., report on botanical 

museums in Belgium and 

Holland, 86. 
Hippeastrum Arechavaletse, 

Baker, 226. 
Hobson, H. E., Tibetan dried 

plants, 26. 



Holarrhena congolensis, StwpA 

306. 
Holland, botanical museums in, 

86. 
Holland, J. H., 22. 
Holley, H., 136. 
Hooker's Icones Plantarum, 

137. 
Howard, E., Ceara rubber, 13. 
Huernia somalica, N, E. Brotvn, 

309. 
Hybrid cofEee, 30, 207. 
Hymenogaster albellus. Mass, 

et Rodw.y 126. 

— Rodwayi, Massee, 126. 

— Yiolaceus, Mass. et Rodw., 
127. 

Hypholoma glutinosum, Massee, 

132. 
Hysterangium affine, Mass. et 

Rodw., 127. 

— f usisporum, Mass, et Rodw. 
127. 

— viscidum, Mass. et Rodw., 
127. 



I. 



Incense trees of the West Indies, 

239. 
India, fungi from, 114. 
— , Para rubber in, 264. 
— , Records of the Botanical 

Survey of, 287. 

— rubber plantation, oldest in 
the world, 317. 

plants, Cantor lectures on, 

312. 

{see also Rubber). 

Indigo, artificial, 33. 

— at the Gkunbia, 40. 
Indigof era tinctoria, 40. 
Insect powders, 297. 
Ipecacuanha in the Straits 

Settlements, 207. 
Iris Grant-Duffii, 200. 
Isonema infundibuliflorum, 

Stapf, 306. 
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Jamaica, carob tree in, 184. 
— , Ceara robber in, 12. 
— , Para rubber in, 275. 
Japanese Chillies, 172. 
Jasminum nitidum, Shariy 225. 
Jatropha macrorhiza, 29. 
Jaumea Johnstoni, BakeVy 153. 
Jenman, G. S., fungi from 

British Guiana, 135. 
Jenmania, Rolfey gen. nov., 198. 
— elata, Rolfe, 198. 
Jicamilla, 29. 
Jodrell Laboratory, work from, 

62. 
Johnson, W. H., 54. 
Jute from the Gambia, 38. 



K. 

Kalanchoe flammea, 137. 
Kendir fibre, 181. 
Kew, bronze relievi, 201. 
— , Colonial work of, 238. 
— , Descanso House, 201, 311. 
— , early opening, 176. 
— , foreign estimation of, 277. 
— , gardeners' reading room, 201. 
— , Herbarium, additions to, 25, 
26, 100, 175, 239. 

— library, additions to, 97, 101, 
102, 206, 313. 

— Museums, additions to, 25, 
138, 144, 313. 

— , new offices, 201. 

— , — orchid houses, 337. 

— , — work sheds, 337. 

— , north wing of Temperate 
House, 64. 

— , number of visitors in 1897, 
22. 

— , Pelicans at, 25, 203. 

— y Queen's Cottage Grounds, 
200. 

— , visit of Library Association, 
200. 

— , work from Jodrell Labo- 
ratory, 62. 

Kickxia latifolia, Stapfy 307. 



King, Sir George, retirement of, 

54. 
Kirk, Prof. T., death of, 57. 
Kniphofia breviflora, 23. 
— longicoUis, 336. 
Kola in the La^os hinterland, 

139. 
Kous-koua, 40. 



Lachnocladium himalayense, 

Mdsaeey 114. 
Lagos hinterland. Kola in, 139. 
— , Para rubber in, 275. 
« Last of its race," »9. 
Lathyrus splendens, 23. 
Ledum glandulosum, 238. 
Lemon grass oil, 206. 
Lentinus crenulatus, MctsseCy 

121. 
Lepiota altissima, Masseey 114. 
Leptonia Rodwayi, MasseCy 124. 
Leucas masukuensis. Baker, 

162. 

— megasphsBra, Baker, 163. 

— myriantha, Baker, 163. 
Leucophanes horridulum, 

BrotheruSy 82. 
Leyden, Botanic Garden, 90. 
— , Rijks' Herbarium, 90. 
Liberian coffee at the Gambia, 

38. 
Libertella aurantiaca, Massee, 

131. 
Library Association, visit to 

Kew, 200. 

— {see Kew). 

Lightf ootia capitata. Bakery 158. 
Littledale, Mrs., Mongolian 

dried plants, 26. 
Lloyd, H. B., 136. 
Lobelia (Hemipogon) 

Buchanani, Bakery 156. 

— (Hemipogon) intertexta. 
Bakery 157, 280. 

— (Hemipogon) nyikensis, 
Bakery 157. 

— (Rhynchopetalum) squarroaa, 
Bakery 157. 

Loher, A., Philippine Islands 
dried plants, 25. 
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Lonicera hildebi-andiana, 317. 
Lord Howe Island, Flora of, 25. 
' Luja, E., 200. 
Lycaste dyeriana, Sam1ej\ 195. 



M. 

Maba coriacea, Gumminsj 76. 
MacroBcepis elliptica, N. E. 

Brown, 225. 
Madras, Ceara rubber in, 8. 
Maison de Melle, Qhont, S6. 
Malingering in Egypt, 143. 
Mangosteens from the WeHt 

Indies, 26. 
Manitoba rubber, 1. 
Manihot Olaziovii, 1, 41. 
Manila hemp in Hritish North 

Borneo, 15. 
Marasmius erumpenn, Mfu^nee^ 

119. 

— tinetorius, Masscey 132. 
Mauritius, Ceara rubber in, 9. 
Maxillaria dichroma, Rol/ej 197. 

— elegantula, Rolfe, 196. 
Mexican works on Botany, 

Materia Medica, &c., 102. 
Millen, H., 334. 
Miscanthus oligostachy us, Stap/\ 

227. 
Mongolia, Floi*a of, 26. 
Morsea (Eumor»a) macrantha, 

Baker, 309. 
Morisia hypogaea, 176. 
Morris, Dr. D., 234. 
, Cantor lectures on 

India-rubber plants, 312. 
Moth borers in sugar-cane, 102. 
Mountain incense tree, 239. 
Mozambique, Para rubber in, 

274. 
MUller, Dr. H., artificial indigo, 

34. 
Musa textilis, 15. 
Museums, botanical, in Belgium 

and Holland, 86. 

— {See Kew). . 

Musssenda tristigmatica, Ctfm- 
' minSf 74. 

Myosotis dissitiflora, 96. 
Mysore, Ceara rubber in, 8. 
— , hybrid coffee in, 30. 



N. 

Natal, Ceara rubber in, 11 . 

— plants, 206 

Necator, Massee, gen. nov., 119. 

— decretus, Mdssee, 119. 
Nephrodium (Lastrea) Creaghii, 

Baker, 230. 

— (Lastrea) diffractum. Baker, 
230. 

Newgarden plants, Appendix 1 1. 

— Offices, 201. 

— orchid houses, 337. 

— work sheds, 337. 

— Zealand, fungi from, 132. 
Nidorella malosana. Baker, 149. 
Nidularia f usispora, Massee, 125, 
Nothoscordum uniflornm. 

Baker, 227. 
Nubia, fungus from, 133. 



0. 

Obituary notices, 57, 175, 310, 

335. 
Odontoglossum retusum, 23. 
Oldenlandia acutidentata, C. H. 

Wright, 145. 
Oncidium (§Rostrat8B) gracilli- 

mum, Rolfe, 197. 
Oncinotis tenuiloba, Stapf, 307. 
Orchid houses, new, at Kew, 337. 
Orchids, Burmese, coloured 

drawings of, 313. 
— new, 192. 
Orchis monophylla, 176. 
Ornithogalum subspicatum. 

Baker, 164. 



Pantling, R., 22. 
Paphiopedilum chamberlain- 

ianum, 61. 
— Victoria-MariaB, 23. 
Para rubber, 241. 
Paraguay tea, 142. 
Paris Exhibition, 1900, Royal 

Commission, 54. 
Parish, Rev. C. S. P.. coloured 

drawings of Burmese orchids, 

313. 



Digitized by 



Google 



348 



Parodiella maculata, Maaseey 

133. 
Pfttellaria Maura, MoMee, 131. 
Pelicans, 25, 203. 
Pelicanas crispus, 25. 

— mitratuB, 203. 

— onocrotaluB, 203. 
Pellacalyx Bymphvodigcus, 

Pennisetum typhoideum, 40. 
Peppers, South American, 174. 
Perkin, A. G., Cape Sumach, 18. 
Peraian insect powder, 2^7. 
Pestalozzia Quepini (with fig.), 

106. 
PhiladelphuB mexicanuF, 176. 
Philippine IsiandB, flora of, 25. 
Phylica tropica, Bake}\ 302. 
Pistacia Lentiscus, 190. 
Platyclinis rufa, Bol/f\ 19:2. 
Playfair, G. M. H., fungi from 

China, 113. 
Pleiocarpa tubicina, Stapf, 304. 
Pleurothallis (§Aggregat8e) rufa, 

Bolfe, 192. 
Podotheca chrysantha, 336. 
Polypodium (Goniophlebium) 

aspersum, Bakef% 231. 

— (Pleuridium) oligolepis. 
Baker, 231. 

— (Phymatodes) palmatopeda- 
tum. Baker, 232. 

— (Goniopteris) stenolepis, 
Baker, 231. 

— (Phymatodes) subintegrum, 
Baker, 231. 

— (Phymatodes) triglosnum. 
Baker, 232. 

— (Phymatodes) trisectum. 
Baker, 232, 

Polvstictus obliquuB, J/r/.s/*/*^, 

122. 
Prain, Surgeon-Major D., 56. 
Preservation of flowers in 

natural colours, 88. 
Protium guianense, 240: 
Prunus japonica, Gummosis of, 

321. 
Pryer, W. B., Manila hemp in 

Borneo, 15. 
Psiadia rotundifolia, 99. 
Psorospermum membranaceum, 

(\H. Wright, ^h 



Pterodon pubescens, 103. 
Pulicariatanganyikensis, Baker, 

152. 
Pycnostachys leptophylla. 

Baker, 161. 

— remotifolia. Baker, 161. 

— HphFQrocephala, Baker, 162. 



Quateinaria aspera, Massee, 130. 
Queen's Cottage Grounds, 200. 
Quillaja Saponaria, 22. 
Quinine, production and distri- 
bution in India, 55. 



K. 



Hheum Kibes, 97. 
Rhododendron rubiginosum, 
312. 

— yunnanense, 280. 
Rhopalandria, Slap/, gen. nov., 

71. 

— Cumminsii, Stapf, 71. 
Rhus juglandifolia, 100. 
Ribes villosum, 238. 
Richardia elliottiana, 60. 
Ridley, H. N., fungi from 

Straits Settlements, 117. 

Rijks' Herbarium, Leyden, 90. 

Rodway, L., fungi from Tas- 
mania, 124. 

Rosa gigantea, 138. 

Rosellinia picacea, Massee, 118. 

Rubber, Ceara, 1. 

— Fiji, 164. 

— milk, coagulation of, 177. 
— , Para, 241. 

— plants at the Gambia, 40. 
Russula coccinea, Massee, 124. 



S. 

St. Ignatius beans, spurious, 103. 
St. Vincent, Para rubber in, 275. 
San Jose. scale, 167. 
Sararanga sinuosa, 100. 
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Sarcanthus hongkongensis, 

Rolfe, 198. 
Scutellaria Livingatonei, Baker ^ 

1G2. 
Secamone Whytei, N,E, Browft^ 

308. 
Secretaria de Fomento, Mexico, 

books presented by, 102. 
Seeds of herbaceous plants and 

of trees and shrubs available 

for distribution, Appendix I. 
Selago thyrsoidea, Baker, 159. 
Senecio exsertiflorus, Baker, 

154. 

— nyikensis, Baker, 154, 303. 

— pergamentaceus, Baker, 15^1 . 

— rectiramus, Baker, 155. 

— subpetitianus, Baker, 303. 

— tabulicolus, Baker, 155. 
Sesamia nonagrioides, 103. 
Sesamum indicum, 40. 
Seychelles, Ceara ^rubber in, 10. 
— , vanilla in, 93. 

Shinia in Cyprus, 190. 

Sierra Leone Botanic Station, 

58. 

, Para rubber in, 274. 

Sievkingia reichenbachiana, 

Eolfe, 23, 195. 
Simla, Flora of, 97. 
Sisal in Turks Islands, 287. 
Sobralia luteola, Eolfe, 199. 
Solomon Islands dried plantn, 

100. 
Spitzbergen, fungi from, 113. 
Spodiopogon Beccarii, Stajjf, 

228. 
Staffs of Botanical Departments, 

list of, Appendix III. 
Stagonospora chalybea, Massee, 

132. 
Standen, W. M., 57. 
Stanhopea impressa, Rol/e, 196. 
Stephanandra Tanakse, 137. 
Stilbum nanum, Massee (with 

fig.), Ill- 

Stipa tenacissima, 318. 
Straits Settlements, Ceara rubber 
in, 9. 

, fungi from, 117. 

, Ipecacuanha in, 207. 

, Lemongrass oil in, 206. 

, Para rubber in, 271. 



Strobilanthes dyerianup, 23.- 

Sugar-cane bouers, 102. 

, improvement of, by 

chemical selection, 331 . 
Sumach, Cape, 18. 
Swertia pleurogynoides, Baker, 

158. 
— porphyrantha, Bakei\ 159. 
Symphyandra Wanneri, 137. 



T. 

TabernsBmontana S m i t h i i, 
Stapf, 305. 

— Thonneri, Stapf, 306. 

— Thurstoni, 164. 
Tabernanthe albiflora, Sta2)f, 

305. 

— tenuiflora, Stajyf, 305. 
Tannock, D., 237. 
Tasmania, fungi from, 124. 
Tchihatchewia isatidea, 238. 
Tea blights (with plate), 105. 
— , Paraguay, 142. 

Tecoma nyikensis, Baker, 159. 
Temperate House, north wing, 

64. 
Thread blight (with fig.), 111. 
Tibet, Flora of, 26. 
Tinnea physaloides, Baker, 163. 
Toonu, or Tunu, 141. 
Totem pole from British Colum- 
bia, 138. 
Trevor-Battye, A., fungi from 

Spitzbergen, 113. 
Trichocentrum alatum, Rolfe, 

197. 
Triglyphium niveum, Massee, 

113. 
Trimeria tropica, Burkill, 145. 
Trinidad, Coffea stenophylla in, 

27. 
— , fungi from, 134. 
— , mangosteens from, 26. 
— , Para rubber in, 275. 
Tropical Africa, flora of, 24, 97, 

280. 
Turks Islands, palmetto straw 

from, 288. 

, Sisal in, 287. 

Turpentine tree, 239, 
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U. 



Uredo Oldenlandiae, Masses. 
116. 



Vanilla in Seychelles, 93. 

— pods, new method of drying 
(with fig.)> 43. 

Velvet bean, Florida, 207. 
Vemonia (Decaneurum) ambly- 
olepis, Baker^ 146. 

— asterifolia, Bake7\ 146. 

— (Lepidella) Buchanani, 
Baker, 146. 

— (Lepidella) chloropappa, 
Baker, 146. 

— (Decaneurum) exsertiflora. 
Baker, 147. 

(Cyanopis) karongensis, 
Baker, 147. 

— (Stengelia) leptolepis, Baker, 
147. 

— (Tephrodes) malosana, Baker, 
148. 

— (Decaneurum) myriotricha, 
Baker, 148. 

— polysphaera, Baker, 148. 
Verpa indigocola, 101. 
Virectasalicoides, C.H. Wright, 

302. 
Visitors during 1897, 22. 
Vitis (Cissus) zombensis, Baker, 

302. 



W. 

Weir, J., death of, 175. 

West Africa, Ceara rubber in, 12 

, Para rubber in, 274. 

— Indies, Imperial Department 
of Agriculture, 234. 

, Incense trees of, 239. 

, Para rubber in, 275. 

, report on economic re- 
sources of, 61. 

Western Australia, fungi from, 
123. 

Whyte, A., 175. 

Willey, F. E., death of, 57. 

Woodrow, G. M., fungi from 
India, 114. 

Work sheds, new, at Kew, 337. 



X, 

Xylaria Ridleyi, Massee, 118. 



Yunnan, a budget from, 289. 



Z. 

Zanzibar, Ceara rubber in, 10. 

— Chillies, 171. 

— , Para rubber in, 274. 
Zephyranthes (Zephyrites) long- 
ipes. Baker, 225. 

— stenopetala. Baker, 226. 
Zomba Botanic Station, 83. 
Zululand, famine plants in, 51. 
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OP 



MISCELLANEOUS INFORMATION. 



APPENDIX 1.-1898. 



LIST OF SEEDS OF HARDT HERBACEOUS PLANTS 
AND OF TREES AND SHRUBS. 

The following is a list of needs of Hardy Herbaceous Annual 
and Perennial Plants and of Hardy Trees and Shrubs which, for 
the most part, have ripened at Kew during the year 1897. These 
seeds are not sold to the general public, but are available for 
exchange with Colonial, Indian, and Foreign Botanic Gardens, as 
well as with regular correspondents of Kew. No application, 
except from remote colonial possessions, can be entertained after 
the end of March. 



HERBACEOUS PLANTS. 



Acaena cylindrostachya, Ruiz 
& Pav. 
macrostemon, Hook, f, 
microphylla, Hook, /. 
myriophylla, Lindl, 
Novae Zealandiae, Kirk, 
ovalifolia, Ruiz A Pav. 
pinnatifida, Ruiz & Pav, 
Sanguisorbae, Vahh 
sericea, Jc^cq. 

Acanthus longifolius, Poir, 
spinosus, L, 

Achillea Ageratum, L, 

compacta, WiUd. \ 

decolorans, Schrad. | 

filipendulina, Lam. \ 
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Achillea, cont 

leptophylla, Bieb, 
ligustica, AIL 
Millefolium, L. 
nobilis, L. 
Ptarmica, L. 
ptarmicoides, Maxim. 
rupestris, Hute7\ 
Santolina, L. 
setacea, Waldst & Kit. 
taygetea, Boiss. A Heldr. 
umbellata, Sih. d: Sm. 

Aconitum ferox, Wall. 
heterophyllum, WalU 
Lycoctonum, L. 
Napellus, L. 
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Aconitiim, conf, 

Napellua var. ulbum. 
orientale, MilL 
palmatuni, D, Don. 
uncinatum, L. 

Acroglochin cheuopodioides, 
SchrcuL 

Actinolepis corouaria, A. Gray, 

Actinomeris sqaarrosa, Nutt 

Adenophora Lamarckii, Fisch, 
liliifolia, Bess. 

Adlumia cirrhosa, Bafin. 

Adonis aestivalis, L, 

— var. squarrosa, Sfev, 
autumnalis, L. 
pyrenaica, DC. 

Aegopogon geminiflorus, Hiimb. 
& Bonpl, 

Aethionema cappadociciim, 
Spreyig. 
coridifolium, DG. 
saxatile, R, Br\ 

Aetliusa Cynapium, L. 

Agrimonia Eupatoria, L. 
leucantha, Kunze, 
odorata, MUl, 

Agropyion acntum, Raein, <(• 
Schult 
Aucheri, Boiss. 
c'dmnmn^BeciNv. 
dasyanthuiii, Lrrfeh, 
desert or um, Sfhulf. 
divergent^, IS'ees, 
pungens, Roem, & Schult, 

— var. pycnanthum, Godr. 
repens, Beau v. 
Kichardsoni, Schrad, 
tenerum, Vasey, 

Agrostis alba, L. 

— var. gigantea, Roth. 

— var. stolonifera, (L.). 
alpina, Scop, 

nigra, Witlu 
vulgaris, With, 



Ajuga Chamaepitys, Schreh. 

Alchemilla alpina, L. 
conjuncta, Bah, 
splendens, Christ. 
vulgaris, L. 
— var. hybrida. 

Alisma Plantago, L, 

Allium Ampeloprasum, L. 
angulosum, L, 
atropurpureum, Waldst. d- 

Kit, 
Babingtoni, Borrer. 
bauerianum, Baker. 
cardiostemon,7^/5<7^ & Mey. 
carinatum, L. 
cyaneum, Re^eh 
Cydni, Schott <(• Kot^rhy, 
fistulosum, L, 
giganteum, Regel. 
globosum, Red. var. 

albidum. 
hirtifolium, Boiss. 
hymenorrhizum, Ledeh. 
karataviense, Regel, 
Moly, L. 

narcissiflorum, Vill. 
nigrum, L, 
odorum, L. 

oreophilum, C. A. Mey. 
orientale, Boiss. 
polyphyllum, Kar. A Kir. 
pulchellum, Don. 
rosenbachianum, Regel. 
roseum, L. 
Schoenoprasum, L. 
— var. sihiricum, (L.)- 
scorzoneraif ol i um , ]led, 
senescens, L, 
sphaerocephalum, L. 
subhirsutum, L. 
subvillosum, Salzm, 
Suworowi, Regel, 
triquetrum, L. 
ursinum, L. 
Victorialis, L. 

Alonzoa incisifoliu, Ruiz & Par. 
Warscewiczii, Regel. 

Alopecurus agrestis, L. 
arundinaceus, Poir, 
geniculatus, L. 
pratensis, L. 
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Althaea cannabina, L, var. 
narbonensis, Poiir7\ 
ficifolia, Gav. 
Ludwigii, L, 
rosea, Gav. 
tanrinensis, DC. 

Alyssum argenteum, Vitm. 
creticum, L. 
gemonense, L. 
grandifloram, Hort, Kew, 
incannm, L. 
maritimum, Lam. 
montanam, L. 
podolicum, BesH, 
saxatile, L. 

Amaranthns caudatns, L, 
hypochondriaciiB, L, 
polygainus, L. 
retroflexus, L, 
speciosus, Sims. 

Amethystea caerulea, L. 

Ammophila arundinacea, Host. 

Amsonia Tabernaemontana, 
Walt. 

AnacyclusiformosaB, FenzL 
radiatuB, LoiseJ. 

Anagallis arvensis, L. 

— var. carnea, (Schrank), 

— var. caerulea, {Schreh.). 

Anarrhinnm bellidifolinm. 
Deaf. 

Anchusa capensis, Thtinb, 
officinalis, L. 

Andropogon cirratus. Hack, 
halepense, Brot 
provincialis, Lam. 

Androsace nana, Horn. 

Andryala ragnsina, L. 
varia, Loive. 

Anemone decapetala, L. 
mnltifida, Poir, 
nemorosa, L, 
pennsylvanica, L, 
Pulsatilla, L. 
rivularis, Bucli-Hrnn, 
sylvestris, L. 
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Angelica dahnrica, Maxim. 

Anola hastata, Cav, 
Wrightii, Gray, 

Antennaria dioica, Oaertn. var. 
tomentosa, Hort. 

Anthemis arvensis, L. 
Chia, L, 
Cotula, L. 
cupaniana, Tod, 
montana, L. 
nobilis, L. 

— var. discoidalis, Hort 
tinctoria, L. 
Triumfetti, DC. 

Anthericum Liliago, //. 

— var. algeriense, B. A R. 
ramosum, L. 

Anthoxanthum odoratum, L. 
Puelii, LecA)q rf- Lamotte. 

Antliyllis Vulneraria, L, var. 
Dillenii. 

Antirrhinum Asarina, L. 
majus, L. 
Orontium, L. 
rupestre, Boiss. d- Rent. 
siculum. Mill, 

Apera interrupta, Beauv, 

Aphanostephus arkansanus, A, 
Graj/, 

Apium graveolens, L. 

AplopappuB rubiginosus, Torr. 
A Gray. 

Aquilegia canadensis, L. 
caerulea, Jamea, 
chrysantha, A. Gray. 
glandulosa, Fisch. 
sibirica. Lam, 
vulgaris, L, 

Arabis albida, Stev. 
arenosa. Scop. 
bellidifolia, L. 
cebennenis, DC. 
Holboellii, Hornem. 
muralis, Bert.ydx. rosea, Z)C% 
pumila, Jacq. 

! Araohis hypogaea, L. 

A2 
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Amlia cordata, TJiuuh, 
Archauijelica ollieinalis, Ilofftn. 

Arctium majiis, Bernh. 

— var. Kotschyi, Ilorf. 
minus, Bernh. 
nemorosum, Lejcune, 

Arenaria baloarica, L, 
capillaris, Poir, 
fasciculata, Goxian. 
gothica, Fries, 
graminifolia, Schrad, 

— var. multiflora. 
gypsophiloides, L. 
montana, L. 
pinifolia, Bieh. 
purpurascens, Ramond, 
serpyllifolia, L. 
verna, L. 

Argemoiie mexicana, L. 
ochroleuca. Sweet, 
platyceras, Link <{• Otto. 

Armeria elongata Hoffm, var. 
calitornica. 
juncea, Girard. 
latifolia, WWd, 
maritima, Willd, 

— var. alba, 
plantaginea, Willd, 

Arnica ChamiB8oni8, Loss, 
sachalinensis, A, Gray. 

Arrhenathernm avenaceum, 
Beauv, 

Artemisia Absinthium, L, 
annua, L, 
frigida, Willd, 
parviflora, Buch-Ham, 
pectinata, Pall, 
stelleriana, Bess, 

Arum italicum, Mill. 

Asarum europaeum, L. 

Asparagus officinalis, L, 

Asperella hystrix, Willd, 

\sperula azurea, Jauh & Spach. 
galioides, Bieb, 
tinctoria, L, 



Asphodeline libuniica, ReicJib. 

Asphodel us albus, Willd. 
fistnlosus, L. 

Aster acuminatus, Mirlix, 
alpinuB, L. 
altaicns, Willd. 
Amellus, L. 
corymbosus, Ait. 
Curtisii, A, Graij. 
dahuricus, Benth, 
glaucus, Torr, & Gray, 
longifolius, Lam, 
Novi-Belgii, L. 
puniceus, L, 

— var. lucidulus, Gray, 
pyrenaeus, DC. 
I^dula, Ait. 

scaber, Thunh. 
sibiricus, L. 
spectabilis, Ait, 
tanacetifolius, H. B, & K. 
trinervius, Desf. 
umbellatus. Mill, 

— var. latifolius. 
Vahlii, Hoolx, & Am. 

Astilbe rivularis, Buch-Ham. 
Thunbergii, Miq, 

Astragalus alopecuroides, L. 
alpinus, L, 
boeticus, L. 
chinensis, L. 
chlorostachys, Lindi. 
Cicer, L. 

danicus, Retz, var albus. 
frigidus, A, Gray. 
glycyphyllus, L, 
graecus, Boiss, 
monspessulanus, L, 
pentaglottis, L, 
ponticus, Pall, 
tibetanus, Benth. 

AstrantiaBiebersteinii, M«c/i. tl- 
Mey, 
major, L, 
— var. carinthiaca, {H(}pj}e,) 

Athamanta cretensis, L. 
Matthioli, Wulf. 

Atriplex hortensis, L. 

— var. rubra, Hort. 
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Atropa Belladonna, L. 

Aubrietia deltoidea, DC, 

— var. grandifiora. 

— var. Richardi, Hort, 
gracilis, Sjyrun, 

Avena distichophylla, Vill, 
pubescens, Hvdn. 
sativa, L, 
sempervirens, VilL 

Baeria coronaria, -4.. (irray, 
gracilis, A, (jvay, 

Ballota hispanica, Benth, 

Baptisia australis, R. Br, 

Barbarea vulgaris, R, B?\ 

Basella rubra, L. 

Beckmannia erucaef ormis, Host' 

— var. nniflorus, Scrib, 

Beta maritima, L, 

trigyna, Waldst, d: Kit, 
vulgaris, L. 

Bidens cernua, L. 
frondosa, L, 
grandiflora, Balb, 
leucantha, Willd, 
tripartita, L, 

Biscutella auriculata, L, 
ciliata, DC. 
didyma, L, 

Blumenbachia insignis, Schrad, 

Bocconia cordata, Willd, 
microcarpa, Maxim, 

Boltonia asteroides, UHerit, 
incisa, Benth, 

Borago officinalis, L, 

Bouteloua oligostachya, Torr, 

Boykinia rotundifolia. Parry, 

Brachypodium distachyum. 
BeauVs 
pinnatum, Beauv, 
sylvaticum, R, A S, 

Brassica campestris, L, 

— var. chinensis, (L.). 

— var. glauca. 



Brassica, cont. 

Cheiranthos, VUL 
Erucastrum, L, 
juncea, Coss, 
oleracea, L, 
Toumefortii, (roaan, 

Briza media, L, 
minor, L, 

Brodiaea grandiflora, Sni, 
lactea, S, Wats. 
peduncularis, S, Wats, 
uniflora. Baker, 

Bromus adoSnsis, Hochst, 
albidus, Bieh, 
asper, Murr, 
breviaristatus, Btlckl, 
brizaef ormis, Fisch, & Mey. 
carinatus, Hook, & Am, 
ciliatus, L, 
erectus, Huds, 
inermis, Leys'i, 
Kalmii, A, Gray, 
macrostachys, Desf, 
madritensis, L, 
maximus, Desf. 
— var Gussonei, {Pari.), 
mollis, L. 
propendens, Jord^ 
racemosus, L, 
sterilis, L, 
Tacna, Steud, 
tectorum, L. 
unioloides, H. B, & K. 

Browallia elata, L, 

viscosa, H, B, & K, 

Bryonia dioica, Jcvcq. 

Bulbine annua, Willd, 

Bulbinella Hookeri, Benth. & 
Hook, f. 

Bunias orientalis, L, 

Buphthalmum grandiflorum, L. 
salicifolium, L. 
speciosum, Schreb, 

Bupleurum aureum, Fisch. 
Candollei, Wall. 
croceum, Feml. 
longifolium, L. 
protractum, Hoffmg. & Lk. 
rotundifolium, L. 
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BufcomuB umbellatuB, L. 

Cakile maritima, Scop. 

Calamagrostis confiuis, NutL 
dubia, Bunge. 
eijigeios, Roth. 
lanceolata, Bot?i. 
varia, Bean v. 

Calamintha Acinos, Clairv. 
chinensis, Benih. 
Olinopodium, Benth. 
firrandiflora, Moench, 
oificinalis, Moench. 
patavina, Host. 

Calandrinia grandiflora, Llndl. 
pilosinscula, DC. 
nmbellata, UG. 

Calceolaria mexicana, Benth. 

Calendula arvensis, L. 
officinalis, L. 
suffruticosa, Vahl. 

Callirhoe pedata, A. Gray. 

Caltha palustris, L. 

Camassia Cusickii, S. Wats. 
esculenta, LindJ. 
Fraseri, Tirrr. 
Leichtlinii, *S'. Watii. 

Camelina sativa, Crcuitz. 

Campanula alliariaefolia, Willd. 
barbata, L. 
bononiensis, L. 
carpatica, Jdcq. 

— var. alba, 
cervicaria, L. 
collina, Biehs 
colorata, WalL 
drabaefolia, Sihth. <k Sm. 

— var. alba. 

— var. attica, (Boiss. A 
Heldr.). 

Erinus, L. 
excisa, Schleich. 
glomerata, L. 
lactiflora, Bieb. 
latifolia, L. 

— var. macrantha, (Fisch.). 

— var. versicolor, (Sihth. & 
Sm.). 

latiloba, DC. 



Campanula, cant. 

macrostyla, Boiss. 
persicifolia, L. 

— var. alba. 

— var. maxima, 
pulla, L. 
punctata. Lam. 
pyramidalis, L. 
ramosissima, Sibrh. & Sm. 
rapunculoides, L. 
reuteriana, Boins. & Bal. 
rhomboidalis, L. 
rotundifolia, L, 
Scheuchzeri, Vill. 
sibirica, L. 

— var. divergens, ( Willd.). 
specioso, Pourr. 

spicata, L. 

Bubpyrenaica, Ttmb. 
thyrsoides, L. 
Trachelium, L. 

Cannabis sativa, L. 

Carbenia benedicta, Adans. 

Cardamine chenopodif olia, Pers. 
graeca, L, 
impatiens, L. 

Carduus crispus, L. 

— var. acanthoides, (L.). 
stenolepis, Benth. 
tenuiflorus, Curt. 

Carex adusta, Boott. 

alopecoidea, Tuckerm. 
arenaria, L. 
axillaris, Good. 
binervis, Sm. 
crinita, Lam. 
Crus-corvi, Shuttl. 
decomposita, Muhl. 
depauperata, Good. 
divulsa. Good. 
flava, L. 

— var. lepidocarpa, 
(Tausch.). 

— var. Oederi, {Ehrh.). 

— var. viridula. 
fusca, All. 
hirta, L. 

hordeistichos, VilL 
leporina, L. 
panic ulata, L. 
pendula, Hiids. 
punctata, Gand. 
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Carex, cont, 

rariflora, Sin. 
sparganioidcB, MuhL 
strigosa, Ends, 
sylvatica, Huds. 
teretiuscula, Oood. 
tribuloidefl, Wahleyih, 
vulpina, L, 
vulpinoidea, Jlichx. 

CarthamuB flavescens, Wilid, 
lanatus, L. 

leucocaulos, SiOth. <k Sm, 
tinctorins, L. 

Carum Carvi, L. 

copticum, Benth. & 

Hook. f. 
Petroselinum, Benth. & 
Hook. /. 

Catananche caerulea, L. 

Cedronellamexicana,Ben^/j. var 
cana, Hook. 

Celsia glandulosa, Bouchi. 
pontica, Boiss. 

Cenchrus tribuloides, L. 

Cenia turbinata, Pers. 

Centaurea axillaris, Willd. 
Crocodylium, L. 
Cyanus, L. 
cynaroides, Link, 
diluta, Dryand. 
eriophora, L, 
Fontanesii, Spach. 
glastifolia, L. 
Jacea, L. 

macrolopha, Fenzl. 
melitensis, L. 
montana, L. 

— var. alba, 
nervosa, W. 
nigra, L. 
nigrescens, Willd. 

— var. vochinensis {Bemh.). 
phrygia, L. 
salmantica, Z . 
Scabiosa, L. 

— var. olivieriana, (DC). 

Centranthus Calcitrapa, Dfffr. 
macrosiphon, Boiss. 
ruber, DC. 



Cephalaria alpina, Schrad. 
leucantha, Schrctd. 
rddiata, Oriseb. & iSchcnk, 
syriaca, Sclivad. 
tatarica, Schrad. 
transsylvaiiica, L 

Cerastium alpinum, L. var. lan- 
atum, (Lam.). 
— var. villosum, 
(Batimy.). 
arvense, L. 

— var. grandiflorum. 
perfoliatum, L. 
purpurascens, Adams. 

Ceriiithe alpina, Kit. 
major, L. 

Chaerophyllum aromaticum, L. 
anrenm, L. 
temulum, L. 

Charieis heterophylla, Cass. 

Cheiranthns Cheiri, L. 

Chelidonium ma jus, L. 

— var. laciD latum. 

Chelone nemorosa, DougL 
obliqua, L. 

Chenopodium album L. 
ambrosoides, L. 
Bonus-Henricus, L. 
Botrys, L. 
capitatum, Aschers. 
ficifolium, Sm. 
graveolens, Willd. 
opulifolium, Schrad. 
polyspermum, L. 
Quinoa, Willd. 
urbicum, L. 
virgatum, Thiinb. 
' Vulvaria, L. 

Chionodoxa Luciliae, Boiss. 

— var. sardensis. 

— var. Tmolusii. 

Chloris elegans, -5". B. & K. 

Chlorogalum pomeridianum, 
Kunth. 



Chorizanthe 
Benth. 



membranacea, 
Chorispora tenella, DC. 
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Ohry Ban them um anserinae- 
foliuua, Haitsskn. <k 
Bornm, 

Balsainita, L. 

carneiim, Stend, 

caucaBicum, Pers, 

cinerariaefolium, F/.s. 

coccineam, Willd, 

coronarium, L. 

corymbosam, L. 

lacustre, B7*ot» 

Leucanthemum, L, 

maximum, Ramond, 

macrophyllum, WahhL <£■ 
Kit 

mnlticaule, Desf, 

pallens, J. Gay. 

Partlienium, Benih, 

praealtum, Vetit 

segetum, L. 

setabense, Dufonr. 

ChryBopogon avenaceus, Benth, 
GrylluB, THn, 
nutanB, Benth, 

Cicer arietinum, L, 

Cichorium Emlivia, L, 
IntybuB, L, 

Cimicifuga cordifolia, Ptrr.sh, 
racemosa, Nvtt, 

Cineraria Saxifraga, DC, 

Circaea lutetiana, L, 

Citnillus vulgaris, Schrttd, 

Cladium germanicum, Schriid, 

Clarkia elegauB, Dotigl. 
pulchella, Pursh, 
— var. alba, 
rhomboidea, Dotigl, 

Claytonia perfoliata, Donn. 
sibirica, L. 

Cleome violacea, L. 

Cleonia lusitanica, L. 

Clypeola cyclodontea, DeHlr, 

CnicuB altissimuB, Willd, 
canus, Roth, 
Diacantha, Denf, 



CdIcub, cunt, 

eriophoruB, Roth, 
monspesBulanus, L, 
ochroleucuB, Spreng 
oleraceus, L. 
serrulatus, Bieh, 
stellatuB, Roth, 
Byriacus, Roth, 
tataricuB, Willd, 

Cochlearia danica, L. 
glaBtifolia, L, 
officinalis, L, 

Codonopsifl ovata, Benth, 

Coix Lacryma-Jobi, L, 

Collinsia bartsiaefolia, Benth. 
bicolor, Benth, 
vema, Kutt, 

CoUomia cocciuea, Lehm. 
gilioides, Betith, 
grandiflora, Dougl, 
linearis, Nutt 

Commelina coelestis, Willd, 

Conium maculatum, L. 

Conringia orientalis, Dum. 

Convolvulus pentapetaloides, L. 
siculus, L. 
tricolor, L, 
undulatus, Gav, 

Corchorus olitorius, Willd. 

Coreopsis auriculata, L. 

Drammondi, Torr. & Gratj 

grandiflora, Nutt, 

lanceolata, L, 

tinctoria, Nutt, 

— var. atro3anguinea. 

Coriandrum sativum, L. 

Corispermum hyssopifolium, L 

Coronilla atlantica, Boiss, d- 
Rent, 
cappadocica, Willd. 
cretica, L. 
vaginalis, Lam. 
varia, L, 

Corrigiola littoral is, L. 

Cortusa Matthioli, L. 
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Ooryclalis capnoides, Wahlenh, 
claviculatii, DC. 
glauca, Pnrsh, 
lutea, DC. 
racemosa, Vers, 
sibirica, Pers, 

Corynephoros canenoens, Bran v, 

Cosmidiuin burridgeaiiuuijiEr^vA*/. 

Cosmos bipinnatus, Cav, 

Cotula coronopifolia, L, 

Cotyledon lusitanicus, Lam. 

Cousinia uncinata, RegeL 

Crambe hispanica, L, 

Crassula glomerata, Berg, 

Crepis aurea, Reichb. 
blattarioides, Vili. 
grandiflora, Tausch, 
hyoseridifolia, Reichb. 
paludosa, Moench. 
rubra, L, 
setosa, Hall.f, 
sibirica, L. 
tectorum, L. 

Crocus biflorus, Miii, 

cancellatus, Herb, viir. cili- 

cicus, Maw. 
dalmaticus, Viif, 
Imperati, Tenorr. 
inedius, Balb. 
Sieberi, Gay, 
speciosus, Bieb. 
susianus, Ker-Oawl. 
tommasinianus, Herb. 
vernus, AIL 
zonatus, Gay. 

Crucianella aegyptiaca, L. 

Cryptostemma calendulaceum, 
R.Br. 

Cucubalus bacciferus, L. 

Cucurbita Pepo, L. 

Cuminum Cyminum, L. 

Cuphea pinetorum, Benfh. 
Zimapani, Morr. 



Cuscuta Epilinum, WeUie. 
Epithymum, Murr. 
europaea, L. 

Cyclanthera explodens, Naud. 

Cynara Scolymiis, L. 

Cynodon Dactylon, Pers. 

Cynoglossum furcatuiu, Wall. 
nervosum, Bentli. 
officinale, L. 
petiolatum, .4. DC. 
pictum, l\it. 

Cynosurus cristatus, L. 

Cyperus esculentus, L. 
longus, L. 
vegetus, Willd. 

Dactylis glomerata, L. 

Dahlia coccinea, Gau. 
variubilis, Desf 

Dalea Lagopus, Willd. 

Dasylirion texanum, Sclieele. 

Datura inermis, Jacq. 
Stramonium, L. 
Tatula, L. 

— var gigantea. 

Daucus Carota, L. 
maritimuB, L. 
muricatus, L. 
pusillus, Mulix. 

Delphinium Ajacis, Reichb. 
cardiopetalum, DC. 
cashmirianum, Royle. 
caucasicum, C. A. Mey, 
corymbosum, Regei. 
elatum, L. 

— var. alpinum, ( Wa/dst. dc 
Kit.) 

— var. intermedium, 
formosum, Boiss. Jt Huet. 
grandiflorum, L. 
hybridum, Steph. 
maackianum, Regel. 
Menziesii, DC. 
nudicaule, Torr. <k Ghray. 
olopetalnm, Boias. 
orientale, J. Gay. 
speciosum, Bieb. 

— var. turkestanicum. 
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Delphiniam, cant, 
Staphisagria, L. 
tomentosum, Aurh, 
vestitum, Waff. 

Demazeria loliacea, Nj/m. 
sicula, Diim, 

Deschampsia caespitosa, Beau v. 

Desinodium canadense, DC. 

Deyeuxia 

canadensis, M^nro, 
neglecta, Kunth, 
sylvatica, Kunt?i. 

Dianthus arenarins, L, 
Armeria, L, 
atrorubens, AIL 
barbatns, L. 

— var. latifolins, ( Willd,), 
caesiuB, Sm, 

capitatas, DC, 
carthnsianorum, L. 
Caryophyllus, L. 
cliinensis, L. 
ciliatns, Ouss, 
deltoides, L, 
fragrans, Bieh, 
furcatus, Balh, 
giganteus, Utv. 
hirtus, VilL 
monspessnlanns, L. 
petraeuB, Waldsf. & Kit. 
plumarius, L. 
Requienii, Gr(m, & Gmlr. 

DictamnuB albns, L. 

— var. purpnrens. 

Dierama pulcherrimum, Baker. 

Digitalis ambigua, Murr. 
ferruginea, L. 
lanata, Ehrh. 
lutea, L. 
media, Roth. 
orientalis, Lam. 
purpurea, L. 
Thapsi, L. 

Dimorphotheca annua, Less. 
hybrida, DC. 
pluvialis, MoencJi. 

Dipcadi serotinum, Medic. 

Diplachne imbricata, Scribner. 



Diplotaxis siifolia, Kunze. 
tenuifolia, DC. 

Dipsacus asper, Wall. 

atratus. Hook. f. & Thoma. 
ferox, Loisel. 
fuUonum, L. 
japonicus, Miq. 
laclniatus, L. 
sylvestris, Mill. 

Dischisma arenariuiu, E. Mey. 

Dodecatheon Meadia, L. var. 
splendidum. 

Doronicum glaciale, Nym. 
scorpioides. Lam. 

Dorycnium herbaceum, ViU. 

Downingia elegans, Torr. 

Draba aizoides, L, 
Aizoon, Wahlnh. 
altaica, Bunge. 
arabisans, Michx. 
carinthiaca, Hopi)e. 
frigida, Saut. 
hirta, L. 
hispida, Willd. 
incana, L. 
— var. stylaris. 
Kotpcliyi, Stur. 
lactea, Adams. 
stellata, Ja€q. 

Dracocephalum grdnditiorum, 
L. 
Moldavica, L. 
parviflorum, Nutt. 
peregrinum, L. 

Dryas octopetala, L, 

Drypis spinosa, L. 

Dulichium spathaceum, Etch. 

Eatonia obtusata, A. Oray. 

Ebenus Montbretii, Jaiih. A 
Spa^h. 

Ecballium Elaterium, A. Rich. 

Eccremocarpus scaber, Ruiz A 
Pav. 

Echinodorus ranunculoides, En» 
gelm. 
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Echinops bannaticus, Rochel. 
globifer, JatiJca, 
Ritro, L. 
sphaerocephalns, L, 

— var. albidus, {Boiss, d- 
Sprun,), 

Echium plantagineum, L, 
rosulatuin, Lange, 
.vulgare, L. 

Eclipta alba, Hcissk. 

Eleusine coracana, Gaertn, 
stricta, Roxh. 

Elsholtzia cristata, Willd, 

Elymus arenarius, L, 
canadensis, L, 

— var. glaucifolius, A. 
Gray. 

condensatus, J. i: C. PresL 
giganteus, Vahl. 
sibiricus, L, 
virginicus, L, 

Emilia fiammea, Cass, 

Encelia subaristata, A. Gray, 

Epilobium angnstifolium, L, 

— var. alba, 
billardierianiim, Sef\ 
Dodonaei, Vill, 
hirsutum, L. 
Lamyi, Scluiltz, 
linnaeoides, Hooh.f, 
luteum, Pursh. 
montanum, L, 
nummularif olium,^ .C^nn. 
rosmarinifolium, Haenke, 

— var. sericenm. 
tetragonum, L. 
trigonum, Schrank, 

Eragrostis minor, Host, 
pectinacea, Ne^. 
pilosa, L. 
Pnrshii, Schrad, 
reptans, Nees, 
tenuis, A. Gray. 

Eranthis hyemalis, Salish. 

Eremostachys laciniata, Bunge, 



Eremurus altaicus, Stev. 
kauf manniana, Regel, 
robustus, Hegel, 
spectabilis, Bieh, 

Erianthus fastigiatus, Nees, 
strictus, Baldw. 

Erigeron bellidifolius, Muhl, 
compositus, Pursh, 
glabellas, Nutt 

— var. asper. 
macranthus, Nutt. 
mucronatus, DC. 
multirddiatus, Benth. & 

Hook,f, 
philadelphicus, L. 
speciosus, DC, 
strigosus, Muhl, 
uniflorus, L, 

Erinus alpinus, L, 

— var. albus. 

Eriophorum angnstif olium, 
Roth, 

Erodium alsinefolium, Del'd, 
chium, Willd. 
ciconium, Willd. 
cicutarium, UHerit, 
gruinum, Soland, 
hymenodes, VHerit 
macradenum, UHent, 
malacoides, Willd. 
Salzmanni, Del. 
Semenovii, Regel, 
serotinum, Stev, 
trichomanefolium, UHerit 
tmolenm, ReuU 

Emca sativa, Mill, 

Erynginm alpinum, L. 
amethystinum, L. 
Bonrgati, Gouan, 
bromelisBfolium, Delar, 
campestre, L, 
gigantenm, Bieh. 
maritimum, L. 
oliverianum, Delar. 
planum, L. 
triquetrum, Vahl. 

Erysimum asperum, DC 
boryanum, Boiss. 
hieracifolium, L, 
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Erysimum, ritnt^ 

mai'shallianum, Andrz, 
perowskiauum, Fisch, & 
Mey. 

Erythraea Centaurium, Pers. 
ramosisBima, Pers. 

Eschscholzia californica, Cham. 

— var. caespitosa, Brewer, 

Eucharidium concinniim, Fisclu 
& Mey, 

— var. grandiflorum. 

Euchlaena mexicana, Schrad, 

Eupatorium ageratoides, L. 
cannabinum, L, 
purpureum, L, 
serotinum, Michx, 
sessilifolinm, L, 

Euphorbia coralloides, L, 
dentata, Michx, 
exigua, L, 

hieroBolymitana, Boiss, 
Lagascae, Spreng. 
Lathyris, L. 
medicaginea, Boiss, 
Myrsinites, L, 
palustris, L, 
Peplis, L. 
pilosa, L, 
portlandica, L. 
segetaliB, L, 
stricta, L. 
virgata, Waldnt, & Kit, 

Fedia Cornucopiae, Gaertn, 

Felicia fragilis, Cm», 

Ferula communis, L, 
Ferulago, L. 
glauca, L, 

— var. candelabra, Heldr, 
Narthex, Boiss, 
nodiflora, L. 
tingitana, L, 

Festuca arundinacea, Vill, 
bromoides, L. 
capillifolia, Dufour, 
delicatula, Lag, 
duriuscula, L, 

— var. crassifolia, Gaud. 
elatior, L. 

— var. pratensis, (JSuds). 



Festuca, cont, 

gigantea, ViU, 
Halleri, J//, 
heterophylla, Lam, 
montana, Stetid, var. altis- 

sima, (Boiss,) 
Myuros, L, 
panciciana, Hccck, 
Poa, Kunth, 
rigida, Kunth. 
scoparia, Kern. 

Foeniculum vulgare, Miit. 

Fragaria indica, Andr, 

Fritillaria acmopetala, Boiss, 
armena, Boiss, 
citrina, Baker, 
imperialis, L, 
kotschyana, Herb, 
lutea, Mill. 
Meleagris, L, 
Whittallii, Baker, 

Fumaria anatolica, Boiss, 
officinalis, L, 

Funkia ovata, Sjyrefig. 
sieboldiana, Hook, 

Gaillardia aristata, Pursh. 

Galanthus Elwesii, Hook, f. 

Galega officinalis, L, 
orientalis, Lam, 

Galinsoga brachystephana, 
Kegel, 
parviflora, Gav, 

Galium boreale, L, 
Mollugo, L, 
recurvum, Req, 
tenuissimum, Bieh. 
tricome, Stokes, 

Gastridium australe, Beauv, 

Gaudinia fragilis, Beauv. 

Gaura parviflora, Dmigl. 

Gentiana asclepiadea, L. 
— var. alba, 
cruciata, L. 
lutea, L. 
septemfida, Pall. 
tibetica, King. 
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Geranium albanum, Bieh, 

anemonaefolium, UHerit 
armenum, Boiss, 
bohemicum, L, 
collinum, Steph. 
Endressi, Gay. 
eriostemon, Fisch. 
ibericum, Cav, 
Londesii, Fisch, 
lucidum, L, 
nodosum, L, 
palustre, L. 
pratense, L. 
pusillum, Bnrm,f, 
pyrenaicum, Burm,/, 
Richardsoni, Finch, A' 

Trautv. 
rivulare, Vi/i. 
Banguineum, L, 
sylvaticiim, L, 
wallichianum, (r. Don. 
WiJfordi, Maxim, 
wlasBovianum, Fii<rh. 

Gerbera Bellidiastrum, Benth. 
kunzeana, .-t. Br, it- Asrlt. 
nivea, Srh. Bij), 

Geum chiloense. Balb. 
hispidunj. Frie^ 
inclinatum, Schleich. 
macrophyllum, Willd, 
montanum, L, 
parviflorum, Sm, 
pyrenaicum, Mill, 
rivale, L, 
strictum, Ait, 
triflorum, Pursh, 
tyrolenpe, Kern, 
urbanum, L, 

Gilia achilleaefolia, Benth, 
androsacea, Stend. 
— var. rosea, 
capitata, Sims, 
densiflora, Benth, 
dianthoides, Endf. 
inconspicua, Dougl. 
laciniata, Ruiz & Pav, 
liniflora, Benth, 
micrantha, Steud, 
squarrosa, Hook, & Am, 
tricolor, Benth, 

Gillenia trifoliata, Moench, 



Gladiolus anatoUcus, Hort, 
atroviolaceus, Boiss, 
segetum, Ker-OawL 

Glaucium corniculatum, Curt, 

— var. rubrum, Hort, 
flavum, Crantz, var. 

fulvum, (Sni,) 
leptopodum, Maxim, 

Globularia trichosantha, Fisch, 
A Mey, 
vulgaris, L, 

Glyceria aquatica, Sm, 

maritima, Mert, & Koch, 

Glycine Soja, Sieh. & Ziicc, 

Glycyrrhiza echinata, L, 

Gnaphalium indicum, L. 
luteo-album, L. 

Gratiola officinalis, L, 

— var; minor. 

Grindelia glutinosa, Dnnal, 
inuloides, WiUd, 
squarrosa, Dunal, 

Guizotia abyssinica, Cann, 

Gunnera chilensis, Lam., 
manicata, Linden, 

Gypsophila muralis, L, 
paniculata, L. 
Rokejeka, Delile, 
Steveni, FiscK 

Hablitzia tamnoides, Bieh, 

Hastingia alba, S, Wats, 

Hebenstreitia tenuif ol ia, 
Schrad, 

Hedysarum boreale, Niitt, 
coronarium, L, 
esculentum, Ledeh, 
flexuosum, L, 
microcalyx. Baker. 
neglectum, Ledeh, 
obscurum, L. 
Pestalozzae, Boiss, 
spinosissimum, L. 

Helenium autumnale, L, var. 
pumilum, ( Willd,). 
Bolanderi, A, Gray, 
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Hr^lenium, cont, 

Hoopesii, A. (tray. 
quadridentatum, LabilL 
tenuifolium, Nutt. 

Helianthus annnns, L, 

argophylluB, Torr. <t Oray. 
debilis, Nutt. 
laetifloruB, Pm^sh, 

Helichrysnm bracteatum, 
Andr, 
grandifioram, D. Don. 
lanatum, DC. 
plicatum, DC. 
serotiniim, Btn'si^. 

Holiophila amplexicaulis, L.f, 
crithmifolia, Wi/id. 

Holiopsis laevis, Pers. 

Heliotropium europaeum, L. 

Helipterum humboldtiannm, 
DC. 
Manglesii, F. MuelL 
roseum, limfh. 

Helleborus colchicus, RegH. 
orientalis, Lam. 

— var. rosens. 

Helonias bullata, L. 

— var. latif olia. 

Hemerocallis flava, L. 
fulva, L. 

— var. Kwanso, RegeL 

Heraclenm asperum, Bieh. 
gummiferum, Willd. 
lanatum, Michx. 
pyrenaicum, Lain. 
Sphondylium, L. 
villoBum, Ft sell. 

Herniaria glabra, L. 
hirsuta, L, 

HesperiB matronalis, L. 

Heterotheca Lamarckii, rVAs.s. 

Heuchera cylindrica, Dough 
Drummondi, Hort. 
glabra, Willd. 
pilosiBBima, Fii^ch. d' Mey. 
sangainea, K>igeim. 



HibiflCUH esciilentnB, L. 
Trionum, L. 

Hieracium alpinum, L. 
amplexicaule, L. 
anrantiacnm, L. 
bnplenroides, (7. C. Ghnel. 
corymboBum, Fries. 
crocatum, Fnes. 
Dewari, Boswell. 
glaucum, All. 
gymnocephalum, Oriseb. 
Jankae, Uechtritz. 
juranum, Fries. 
lanatum, Waldst. <t Kit 
lactucaefolium, Arv. Ton v. 
muronim, L. var. integri- 

foliiim, {Lange). 
norvegicum, Fries. 
pallidum, Biv. 
pannoBum, Boiss. 
pratenBe, Tausch. 
pulmonarioides, ViU. 
rigidum, Hartm. 
rupeBtre, AIL 
Btolonifiorum, Waldst A 

Kit 
umbellatum, L. 
villoBum, Ja4^q. 
vulgatum, Fries. 

Hilaria cenchroideB, H. B. it K. 
Jamesii, Benth. 
rigida, Vasey. 

HippocrepiB multiBiliquoBa, L. 

HippuriB vulgaris, L. 

HolcuB lanatuB, L. 

Hordeum adscemlenB, H.B.JtK. 
bulboBum, L. 
jubatum, L. 
maritimum, With. 
murinuDfi, L. 
Becalinum, Schreb. 

Horminum pyrenaicum, L. 

HoBackia purBhiana, Benth. 
Bubpinnata, G. Don. 

HumuluB japonicus,<S'w»ft.<t ^/cc. 
— var. variegatus. 

Hunnemannia fumariaefolia, 

Sweet 



Digitized by 



Google 



15 



Hyacinthns amethystinus, L, 
romanus, L. 

Hydrocotyle repanda, Pcrs, 

Hydrophyllum canadense, L. 
virginicum, L. 

Hyoscyamus aureus, L. 
niger, L, 
— var. albus, H(/rt, 

Hypecoumgrandiflorum, Benth. 
procumbens, L, 

Hypericum atomarium, /?^>m. 
Gebleri, CA.Met/. 
montanum, L. 
olympicum, L, 
orientale, L, var. docussa- 

tum, (Kunze). 
perforatum, L. 
pyrami datum, Ait. 
rhodopeum, Friv, 
tetrapterum, F7v'es, 
tomentosum, L, 

Hypochoeris glabra, L, 

Hyssopus officinalis, L, 

— ^var. aristatum, (Jord.). 

Iberis amara, L, 

pectinata. Bains, 
umbellata, L. 
— var. carnea. 

Impatiens amphorata, Edgiv. 
balsamina, L, 
fulva, Niitt, 
parvi flora, DC, 
lioylei, Wftip, 
scabrida, DC. 

Inula barbata, WalL 
bifrons, L. 
Conyza, DC, 
ensifolia, L. 
glandulosa, Puschk. 
grandiflora, WiJld. 
Helenium, L, 
hirta, L, 

Hookeri, C. B, Clarke, 
salicina, L, 
thapsoides, Spreng, 

lonopsidium acaule, Reichh, 
albiflorum, Dur, 



Ipomoea purpurea, Lam, 
sinuata, Orteg, 

Iris f oetidissima, L. 
graminea, L, 
— var. latifolia, Spach, 
missouriensis, NiitL 
Psendacorus, L. 
setosa, Pall, 
sibirica, L, 
spuria, L, 
— var. notha, (Bieb,). 

Isatis glauca, Auch. 
tinctoria, L. 
Villarsii, Oatfd, 

Tsopyrum fumarioides, L. 

Iva xanthifolia, Nutt, 

Jasione montana, L. 
perennis, Lam, 

Jasonia tuberosa, L, 

Juncus alpinus, Viil, 
balticus, Willd, 
buf onius, L, 
Chamissonis, Kuvth, 
compressus, Ja^cq, 
effusus, L» 
glaucus, SibfJi. 
lamprocarpus, Ehrh, 
maritimus, Lam, 
obtusiflorus, Ehrh. 
squarrosus, L, 
tenuis, Willd. 

Jurinea cyanoides, DC. 

Kitaibelia vitifolia, Willd. 

Koeleria albescens, DC, 
cristata, Pers, 
phleoides, Pern. 
setacea, Pers, var, valesiaca 
{Gaud,), 

Lactuca brevirostris, Champ. 
muralis, E. Mey. 
perennis, L. 

Plumieri, Gren. & Godr. 
saligna, L. 
Scariola, L, 
virosa, L, 

Lagenaria vulgaris, Ser. 
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Lallemantia canescens, Finch, d- 
Mqj, 
iberica, Fisch. A May. 
peltata, Fisch. & Mey, 

Lamarckia anrea, Moench. 

Jjapsana communis, L. 

Lasiospermum radiatum, 
Trevir, 

Lasthenia glabrata, LhicU. 

Lathraea Squamaria, L, 

Lathyrus angulatus, L. 
Aphaca, L, 
articnlatuB, L. 
Cicera, L, 
Clymenum, L. 
filiformiB, Gay, 
latifoliuH, L, 

— var. ensifoliuB, {Bcufftm), 
laetifloruB, Greene, 
macrorrhizns, Wimiii, 
maritimiifl, Bigel, 
— var. acutifolius. 
montaniis, Bcrnh, 
niger, BcdUl 
NisBolia, L, 
OchruB, DC, 
pannouicus, Garckr var. 

varius. 
rotundifolius, Willd, 
sativuB, L, 

Bessilifolius, Hort. Keiv, 
sphaericus, Retz, 
Bylvestris, L, 
tingitaniis, X. 
tuberosns, L, 
venosus, Mnhl, 

Lavatera cachemiriana,(7«m&<98S. 
Olbia, L, 
thuringiaca, L, 
trimestriB, L. 

Layia elegans, Ihrr, & Gray, 
glanduloBa, Hook, & Am, 
platygloBsa, .4. Gray, 

Lens eBcalenta, Moench, 

Leontodon asperrimuB, Boiss, 
autumnaliB, L, 
criBpufl, ViU, 
Ehrenbergii, Hort, Keiv, 
hastiliBy L, 



Leontopodium alpinnm, Cass, 

Leonurus Cardiaca, L. 
sibiricuB, L. 

Lepidium Draba, L. 
graminifolium, L. 
incisam, Roth. 
latifolium, L, 
Menziesii, DC. 
sativum, L, 
virginicum, L. 

Leptosyne Douglasii, DC. 
maritima, A. Gray, 

Lepturus cylindricus, Trin. 

Leucojum vemum, L, 

Leuzea conifera, DC. 

LeviBticiim ofl&cinale, AT^W/. var. 
variegatum. 

JiiatrJB Bcariosa, Willd, 
spicata, Willd, 

— var. montana, .4. Gray. 

Ligusticum alatum, Spreng. 
pyrenaicum, Gouan, 
scoticum, L. 
Seguieri, Koch. 
Thomson!, G, B. Clarke. 

Limnanthes alba, Hartw, 

Linaria albifrons, Spreng. 
alpina. Mill. 
anticaria, Boiss. A Real. 
bipartita, Willd. 
BrouBBonetii, Cfiar. 
dalmatica. Mill. 
genistifolia, Mill, 
heterophylla, Desf, 
hirta, Moench. 
maroccana, Hook. f. 
minor, Desf. 
multipunctata, Hoffmgg, A 

Link, 
peloponnesiaca, Boisfi. A 

Heldr, 
purpurea, L, 
reticulata, Desf, 

— var. purpurea, 
sapphyrina, Hoffmg. A Lk. 
saxatilis, Hoffmgg. & Link. 
spartea, Hoffmgg, A Link. 
striata, DC. 
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Linaria, cant 

triphylla, MilL 
trifltis, MilL 
vulgaris, Mill. 

Lindelophia spectabilis, Lehm, 

Lindheimera texana, A. Oray, 

Linnm grandiflornm, Desf, 
— var. coccineum. 
monogynnm, Forst. 
nervosum, WaldsL <k Kit. 
perenne, L. 
usitatissimum, L. 

LithoBpennum latifolium, 

MicJix. 
officinale, L. 

Loasa muralis, Griseb. 
vulcanica, AndrS. 

Lobelia cardinalis, L, 
ErinuB, L. 
syphilitica, L. 
tenuior, R. Br. 
triquetra, L. 

Lolium multifiorum, Lam. 
perenne, L. 

Lonas inodora, Oaertn. 

Lopezia coronata, Andr. 

Lotus comiculatus, L. 
major, Scop. 
omithopodioides, L. 
siliquosus, L. 
tenuis, Waldst. & Kit. 
TetragonolobuB, L. 

Lunaria annua, L. 
rediviva, L. 

Lupinus affinis, Agardh, 
angustifolius, L. 
arboreus, Sims. 
Cosentini, O^iss. 
densiflorus, Benih. 
elegans, H. B. Jk K. 
micranthus, DougL 
mutabilis, Sw. 
polyphyllus, Li^idl. 
pubeBcens, Benth. 
pulcbellus, Sweet. 
tricolor, Hort. 

1488^ 



Luzula campestris, DC. 
maxima, DC. 
nivea, DG. 

Lychnis alpina, Mill. 
chalcedonica, L. 
Coeli-rosea, Bachh. 

— var. elegans, Hort. 
coronaria, Desr. 

— var. oculata. 
dioica, L. 
Flos-cuculi, L. 
f ulgens, Fisch. 
Githago, Scop. 
haageana, Lemaire. 
LagaBcae, Hook. f. 
pyrenaica, Berger. 
Viscaria, L. 

Lycopersicum esculentum, Mill. 

Lycopus europaeus, L. 

Lycurus phleoides, H, B. & K. 

Lysimachia atropurpurea, L. 
barystachys, Bunge. 
ciliata, L. 
clethroides, Duhy. 
davurica, Ledeh. 
vulgaris, L. 

Lythrum Graefferi, Tenore. 
Salicaria, L. 

— var. rosea. 

Madia elegans, D. Don. 
sativa, Molina. 

Malcolmia africana, R. ^r 
maritima, R. Br. 

Malope trifida, Cav. 

Malva Alcea, L. 
crispa, L, 

Duriaei, Hort. Kew. 
moschata, L. 
oxyloba, Boise. 
parviflora, L. 
rotundifolia, L. 
sylvestris, L. 

Malvastrum limense, Ball. 

Mandragora officinarum, L. 

Marrubium astracanicum, Jacq, 
pannonicum, Reichh. 
vulgare, L. 

3 
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Martynia fragrans, Lifidl. 

Matricaria glabra, Ball, 
inodora, L. 

— var. discoidea, (DC). 
Tchihatchewii, HorL Kew, 

Matthiola incana, R, Br. 
siiiuata, R. Br. 
tricuspidata, R. Br. 

Meconopsis cambrica, Vig. 
Wallichi, Hook 

Medicago apiculata, WilUL 
hispida, Gaertn. 
littoralis, Rhode. 
lupulina, L. 
maculata, Sihth. 
marina, L. 
minima, L. 
Mur^x, Willd. 
orbicularis, AIL 
sativa, L. 
Bcntellata, All. 
tuberculata, Willd. 

Melica altissima, L. 
ciliata, L. 

— var, penicillaris, (Boiss. 
it BaL). 

glanca, F. Schiiltz var. 

nebrodensis, {Pari.). 
nutans, L. 
uniflora, Retz. 

MelilotuB alba, Dear. 
indica, All. 
officinalis, Lam. 

Melissa officinalis, L. 

Mentha Puleguim, L. 

sylvestris, Z. var. candicans, 

{Mill.). 
viridis, L. 

Mercurialis annua, L. 

Mesembryanthemum pomeridi- 
anum, L. 
pyropeum, Haw. 

Mimulus cardinalis, Dougl. 
cupreus, Regel. 
luteus, L. 

Mirabilis divaricata, Lowe. 
Jalapa, L. 
longiflora, L, 



Modiola multifida,ilfoenc/i. 

Molinia caerulea, Moench. 

Molopospermum cicutarium, 
DG. 

Momordica Charantia, L. 

Monolepis trifida, Schrad. 

Moricandia arvensis, DC. 

Moscharia pinnatifida. Ruiz A 
Pav. 

Muehlenbergiaglomerata, Trin, 
mexicana Trin. 
sylvatica, Torr. & Oray. 
Willdenovii, Trin. 

Muscari Argaei, Hort. 
armeniacum. Baker. 
atlanticum, Boiss. A ReuL 
comosum. Mill. 
Heldreichii, Boiss. 
moschatum, Willd. 
neglectum, Gh/^ss. 
racemosum, Mill. 
szovitsianum, Baker, 

Myosotis arvensis. Lam. 
collina, Hoffm. 
dissitiflora. Baker. 
palustris. Lam. 

Myosurus minimus, L. 

Myriactis nepalensis, Less. 

Myrrhis odorata. Scop. 

Nardus stricta, L. 

Nemesia floribunda, Lehm. 
pubescens, Benth. 
versicolor, E. Mey. 

Nemophila aurita, LindL 
insignis, Dougl. 
maculata, Benth. 
Menziesii, Hook. A Am, 
parviflora, Daiigl. 

Nepeta azurea, R. Br. 
Cataria, L. 

concolor, Boiss. A Heldr. 
macrantha, Fisch. 
Mussini, Spreng. 
Nepetella, L. 
nuda, L. 
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Nepeta, cant, 

spicata, Brnth, 
sua vis, Stapf, 

Nicandra physaloides, (jta-ei^tn, 

Nicotiana acuminata, Hook, 
alata. Link & Otto, 
Langsdorffii, Schrank, 
paniculata, L, 
rustica, L, 
Tabacum, L, 

Nigella damascena, L, 
hispanica, L, 
orientalis, L. 
saliva L. 

Nolana prostrata, L, 

Nothoscordum fragrans, Kunth, 

Ocimum canuin, Sims, 

Oenanthe crocata, L. 

Lachenali, G, G. Qmelin, 
peucedanifolia, Pollich, 
pimpinelloides, L, 
silaifolia, Bieh, 

— var. australis, Wulf, 

Oenothera amoena, Lehm, 
berteriana, Spach. 
biennis, L. 

— var. grandiflora, Torr, A 
Gray, 

bistorta, Nutt, 
densiflora, Lindl. 
dentata, Gav, 
fruticosa, L, 

— var. Youngii, Hort, 
glauca, Michx, 
odorata, Jacq. 
pumila, L. 

riparia, Nuit, 
rosea, Ait, 
speciosa, Nutt, 
tenella, Gav. 
tetraptera, Gav, 

Omphalodes linifolia, Moejich, 

Onobrychis lasiostachya, Boiss, 
Pallasii, Bieh. 
sativa. Lam, 

Ononis arvensis, L. 
rotundifolia, L. 
spinosa, L, 

14888 



Onopordon Acanthium, L. 
sibthorpianuni, Boiss, 

Opoponax Chironium^ Koc?i, 

Orchis f oliosa, Soland. 
incarnata, L, 
latifolia, L, 
maculata, L. 

Origanum vulgare. L. 

Ornithogalum arcuatum, Stev, 
exscapum, Tenore, 
fimbriatum, Willd. 
narbonense, L, 
nutans, L. 
orthophyllum, Tenore. 

Omithopus perpusillus, L, 
sativus, Brot, 

Orobanche Hederae, Dtihy. 
minor, Sutt, 
ramosa, L, 

Oxalis cornicilata, L. 
— var. atropurpurea. 

Oxybaphus nyctagineus. Sweet. 

Oxytropis campestris, DG. 
ochroleuca, Bunge, 
pilosa, DG, 

Palaua dissecta, Benth. 

Pallenis spinosa, Gass. 

Panicum bulbosum, H. B, A K. 
capillare, L. 
colonum, L. 
Crus-galli, L. 
Isachne, Roth, 
miliaceum, L. 
obtusum, H. B. & K. 
sanguinale, L. 
texanum, Vasey. 
virgatum, L, 

Papaver aculeatum, Thunh. 
alpinum, L, var. roseum. 
apulum, Tenm^p, 
Argemone, L, 
dubium, L, 

glancum, Boiss. & Haiisshn. 
laevigatum, Bieh, 
lateritium, G. Koch. 
nudicaule, L. 

B2 
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Papaver, conL 

orientale, £. 

— var. bracteatnm, (LindL). 
pavoninum, Mey. 
piloBum, Sihth, A 8m. 
Rhoeas, L. 

— var. latifolium, Prain, 
rupifragum, Boiss, & Reut. 

— var. atlanticum, BalL 
somniferum, L. 
strictum, Boiss. 

Pappophorum alopecuroideum, 
Vahl 

Paracaryuin heliocarpum, Kern. 

Paradiflia Liliastmm, Bertol. 

Parietaria officinalis, L. 

PamaBsia nubicola, WalL 
palustris, L. 

Parochetufl communis, Brich- 
Ham. 

Paspalum dilatatum, Pair. 
pubiflorum, Rnpr. var. 

glabrnm. 
virgatum, L. 

Pegannm Harmala, L. 

Peltaria angustif olia, DC. 

Pennisetum cenchroides, Rich. 
typhoideum, Rich. 
yillosmn, R. Br. 

Pentstemon barbatns, Roth. 
■ campanulatns, Willd. 
confertus, Dougl. 
diffusns, Dougl. 
glandulosus, Dougl. 
glaucus, Grah. var. steno- 

sepalus, A. Gray. 
Hartwegii, Benth. 
laevigatas, Soland. var. 

Digitalus, A. Gray. 

Petunia nyctaginiflora, Juss. 

Peucedanum aegopodioides, 
Vandas. 
coriaceum, Reichb. f. 
gallicum, Latour. 
graveolens, Benth, 
sativum, Benth. A Hook.f. 



Peucedanum, cont, 

Sowa, Kurz. 
verticillare, Spreng. 

Phacelia bipinnatif olia, MicJuc. 
campanularia, A. Gray. 
divaricata, A. Gray. 
hispida, A. Gray. 
loasaefolia, Tort\ 
Parryi, Torr. 
tanacetifolia, Benth. 
viscida, Torr. 
Whitlavia, A. Gray. 

Phaecasium lampsanoides, Cass. 

Phaenosperma globosa, Munro. 

Phalaris arundinacea, L. 
canariensis, L. 
intermedia. Box. 
paradoxa, L. 
tuberosa, L. 

Phaseolus aconitif olius, Jocg. 
multiflorus, Willd. 
Mungo, L. 
pilosus, H. B. A K. 
ricciardianus, Tenore. 
tuberosus, Laiir, 
vulgaris, L. 

Phelypaea coccinea, Poir. 

Phleum asperum, Jacq. 
Boehmeri, Wihel. 
pratense, L. 

Phlomis agraria, Bunge. 
armeniaca, Willd. 
lunariifolia, Sihth. A Sm. 
setigera, Falc. 
tuberosa, L. 
umbrosa, Turez. 
viscosa, Poir. 

Physalis Alkekengii, L. 
Prancheti, Mast. 
peruviana, L. 

Physochlaina orientalis, G. Don. 

Physostegia virginiana, Benth. 
— var. speciosa, A. Gray. 

Phyteuma canescens, Waldst. A 
Kit 
Halleri, All, 
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Phyteuma, cont. 
orbicnlare, L. 
Schenchzeri, AIL 
spicatum, L. 

Phytolacca acinoea, Roxb, 
icosandra, L. 
octandra, L, 

Picridium tingitanum, Desf, 

Picris echioides, L. 
hieracioides, L. 

Pimpinella Anisnm, L. 
magna, L, 

Pisum arvenee, L. 
elatiuB, Bieb. 
sativnm, L. 

Plantago arenaria, Waldst. Jt 
Kit. 
CandoUei, Rajin. 
Coronopus, L, 
Cynops, L. 
Lagopus, L. 
lanceolata, L. 
major, L. 

— var. rnbra. 
maritima, L. 
media, L. 
Oreades, Decne. 
ovata, Forsk. 
patagonica, Jacq. 

Platycodon grandiflorum,4.2>C 

Platystemon calif omicus,-B5n^^. 

PlenroBpermmn angelicoides, 
Benth. 
pulchrum, Aitch. A Hernah 

Plumbago micrantha, Ledeh, 

Poa abysBinica, Jdcq. 
alpina, L. 

— var. badensis, {Haenke). 
arachnifera, Torr, 
caesia, 8m. 

Chaixii, VilL 
chinensis, L. 
compressa, L. 
nemoralis, L. 
nevadensifl, Vasey. 
palustris, Roth. 
pratensis, L. 
trivialis, L. 
violacea, Bell. 



Podolepis acuminata, 22. Br. 

Podophyllum Emodi, Wall. 

Polemonium caeruleum, L. 
flavum, Greene. 
himalayanum. Baker. 
mexicanum, Cerv. 
pauciflorum, S. Wats. 
reptans, L. 

Polygonatum biflorum, EIL 
verticillatum. All. 

Polygonum alpinum, All. 
aviculare, L. 
Bistorta, L. 
capitatum, Bitch-Ham. 
cilinode, Miclix. 
compactum, Hook.f. 
Convolvulus, L. 
orientale, L, 
viviparum, L. 
Weyrichii, F. Schmidt. 

Polypogon monspeliensis, Deaf. 

Polypteris texana, A. Or ay. 

Portulaca grandiflora, Hook. 

Potentilla alchemilloides, 
Lapeyr. 
alpestris, Hall. f. 
argentea, L. 

— var. calabra, (Tenore). 
aiguta, Pursh. 
argyrophylla, Wall. 
chinensis, Ser. 
Comarum, Neatl. 
collina, Wibel. 
Detommasii, Tenore. 
digitata x flabellata. 
glandulosa, Lifidl. 
gracilis, Daugl. 
heptaphylla. Mill. 
hippiana, Lehm. 
hirta, L. 

kotschyana, FenzL 
kurdica, Boiss. 
montenegrina, Pantoc. 
mooniana, Wight. 
multifida, L. 
nevadensis, Boias. 
opaoa, L. 
pennsylvanica, L. var. 

arachnoidea, Lehm. 
pyrenaica, Bamond. 
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Potentilla, cont. 
recta, L. 

— var. laciniata. 

— var. macrantha. 

— var. palmata. 

rivalis, N\itt. var. mille- 

grana, Wats. 
rupestris, L. 
schrenkiana, Regel, 
semi-laciniata, Hort, 
sericea, L. 
Sibbaldia, Hall. f. 
tanacetifolia, Willd. 
tridentata, Soland. 
Visianii, Pane. 
wrangeliana, Fisch. & Mey. 

Poterium alpinum, Hort.Kew. 
canadense, A. Gray. 
ofl&cinale, A. Gray. 
Sanguisorba, L. 

Pratia angulata, Hook. f. 

•Prenanthes purpurea, L. 

Primula algida, Adams. 
capitata, Hook. 
cortuBoides, L. 
denticulata, Sm. 
elatior. Hill. 
Forbesi, Franch. 
japonica, ^. Gray. 
obconica, Hance. 
officinalis, Jacq. 
PoisBoni, Franch 
rosea, Boyle. 
verticillata, Farak. 
vulgaris, Huds. 

Prunella grandiflora, Jacq. 

— var. laciniata, Hort. 

— var. rubra, Hort. 
vulgaris, L. 

Psoralea macrostachya, DG. 
physodes, Hook. 

Pulicaria dysenterica, Gaertn. 

Ramondia pyrenaica, Rich. 

Ranunculus acris, L. 

— var. Steveni. 
arvensis, L. 
Broteri, Freyn. 
brutius, Temyro. 
caucasicus, Bieb. 



Ranunculus, cont. 
chaerophyllns, L. 
Chius, BG. 
Cymbalaria, hursh. 
falcatus, L. 
Flammula, L. 
gramineus, L. 
lanuginosus, L. 
Lingua, L. 
muricatus, L. 
ophioglossifolius, Vill. 
Sardous, Gr. 
trilobus, Desf. 

Raphanus maritimus, Sm. 
sativus, L. 

Rapistrum linnaeanum, Boiss. 
(k Rent. 

Reseda alba, L. 
glauca, L. 
lutea, L. 
Luteola, L. 
odorata, L. 
virgata, Boiss. A Retit. 

Rhagadiolus Hedypnois, Fisch. 
(b Mey. 
stellatus, Gaertn. 

Rheum coUinianum, Baill. 
Emodi, Wall. 
Franzenbachii, Muent. 
macropterum. Mart. 
officinale, BailL 
palmatum, L. 
— var. tanghuticum. 
Rhaponticum, L. 
undulatum, L. 
webbianum, Royle. 

Ricinus communis, L. 

Roemeria hybrida, DG. 

Rubia peregrina, L. 

Rudbeckia amplexicaulis, Vahl. 
digitata. Mill. 
hirta, L. 
laciniata, L. 
maxima, Nutt. 
speciosa, Wender. 

Rumex abyssinicus, Jacq. 
alpinus, L. 
Acetosella, L. 



Digitized by 



Google 



23 



Rnmexy cont, 

Brownii, Campd, 
conglomeratuB, Murr. 
criBpus, L, 
nepalensis, Sprang, 
obtuBif oliuB, L, 

— var. sylvestris, ( Wallr,). 
occidentalis, S. Wats, 
orientalis, Bernh, 
Patientia, L. 

pulcher, L, 
roseiis, L. 

salicifolius, Weinm, 
sangaineus, L, 
scutatus, L, 
vesicarins, L, 

Ruta graveolens, L. 

Sagina glabra, Fenzl. 

— var. pilifera, {Fensl), 

Salpiglossis linearis, Hook, var. 
grandiflora. 
sinuata, Buiz Jo Pav. 

Salvia argentea, L, 
Beckeri, Trautv, 
cadmica, Boiss, 
clandestina, L. 
Columbariae, Benth, 
glutinosa, L. 
hians, Royle. 
Horminum, L. 

— var. bracteiB roseis. 

— var. bracteis violaceis. 
interrupta, Schousb. 
lanceolata, Brouss. 
lyrata, L. 

nubicola, Wall. 
Dutans, L. 
officinalis, L, 
pratensis, L. 

— ^var.Baumgarteni,(jff(M4^.). 
— ^var. rosea, 
regeliana, Trautv. 
Bchiedeana, Stapf. 
Sclarea, L. 
sylvestris, L. 
X tiliaefolia, Vahl, 
Verbenaca, L. 

— var. disermas, (Sihth. A 
Sm.), 

verticillata, L, 
virgata, Ait, 
viscosa, Jacq, 



Samolns Valerandi, L. 

— var.americanus, A.Gray. 

Sanvitalia procumbens, Lam, 

Saponaria calabrica, Gvss. 
orientalis, L, 
Vaccaria, L, 

Saracha Jaltomata, Schlecht. 

Satureja montana, L. - 

Saussurea albescens. Hook, f. & 
Thorns. 

Saxif ragra Aizoon, L. 

— var. Churchillii, Kern. 

— var. Gaudinii, (Brtiegg,), 

— var. incrustata. 

— var. pectinata, (Schott), 

— var. rosularis, Schleich. 

— var. rotata. 
caespitosa, L. 

— var. hirta. 
cartilaginea, Willd. 
cochlearis, Reichb. 
Cotyledon, L, 

— var. pyramidalis, 
(Lapeyr,), 

crustata. Vest. 

decipiens, Ehrh. var. 

Steinmanni, (Tausch). 
Geum, L. 
glancescens, Beut. 
granulata, L, 
hirsnta, L, 
Hostii, Tausch, 

— var. altissima, {Kern.). 

— var. macnabiana, Hort. 
hypnpides, L. 
lingulata. Bell. 

— var. lantoBcana, (Boiss, d 
Reut,). 

longif olia, Lapeyr. 
muscoides, Wulf. 

— var. pygmaea, {Haw.). 
mntata, L. 

peltata, To7^r. <k Gray. 
rocheliana, Stemb. var, 

coriophylla, {Griseb.). 
rotandifolia, L, 

— var. hirsuta. 
sarmento^ L. 
Sibthorpii, Boi^s. 
umbrosa, L, 

— var. gracilis, 
valdensis, DC, 
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Scabiosa amoena, Jacq. 
arvensis, L, 
atropurpurea, L. 
australis, Wulf, 
brachiata, Sihth. <k Sm-. 
cancasica, Bieb. 
Columbaria, L, 
graminifolia, L, 
gramuntia, L, 
integrifolia, L. 
isetensis, L, 
lancifolia, Lernat. 
macedonica, Vis, 
micrantha, Desf. 
palaestina, L, 
Porta©, Huter. 
prolifera, L. 
Pterocephala, L, 
succisa, L. 
eylvatica, L, 
vestina, Face, 

Scandix Balansae, BeuL 

SchizanthnB pinnatus, Euiz A 
Pav. 

retusus, Hook, 

Schizopetalum'Walkeri, Sims, 

8cilla bifolia, L, 
festalis, Salish, 
hispanica, Mill, 
peruviana, L. 
Bibirica, Andrews. 
vema, Huds, 

Scirpus Eriophorum, Michx, 
Holoschoenus, L. 
polyphyllus, Vahl. 
Betaceus, L. 
triqueter, L, 

ScleranthuB annuus, L. 

bclerocarpuB uniserialis, Benth. 
A Hook,f, 

Scolymus maculatuB, L, 

Scopolia lurida, Dun, 

ScorpiuruB vermlculata, L, 

Scorzonera hirButa, L, 
hispanica, L, 
laciniata, L. 



Scrophularia alata, GKlib. 
alpeBtris, J. Gay, 
aquatica, L, 
nodosa, L, 
Scorodonia, L, 
sylvatica, Boiss. A Heldr, 
vemalis, L, 

Scutellaria albida, L, 
alpina, L, 
altissima, L. 
baicalensis, Oeorgi, 
galericulata, L, 

Secale Cereale, L, 

Securigera Coronilla, L. 

Sedum acre, L, 
Aizoon, L, 
album, L, 
amplexicaule, DG, 
AnacampseroB, L, 
caeruleum, Vahl, 
Ewersii, Ledeb. 
hispanicum, L, 
hybridum, L. 
maximum, Sut, 

— var. atropurpureum. 
middendorfianum, Mojnm, 
roseum, Scop. 

rupestre, L, 
Telephium, L, 
villosum, L. 

wallichianum, Hook. /. A 
TJwms. 

Selinum Omelini, Bray, 
tenuifolium, Wall, 

Sempervivum arvernense, Lecoq 
& Lamotte. 
Boissieri, Hort. 
boutignyanum, Billot Js 

Gren. 
caucasicum, Riupr. 
fiagelliforme, Fisch. 
mettenianum, Schnittsp. 
montanum, L. 
obscurum, Hort. 
Pilosella, Hort. 
Pomellii, Lamotte. 
speciosum, Lamotte. 
tectorum, L. 

— var. rusticanum, Hort. 
Verloti, Lamotte. 
violaceum, Hort, 
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Senecio adonidifolias, Loisel. 
aegyptiuB, L. 
aarantiacas, DG. 
Cineraria, DC. 
diversifoliufl, WalL 
Doria, L, . 
Doronicum, L. 
elegans, L. 

Hodgsoni, Hort, Kew, 
japonicus, Sch. Bip, 
Kaempferi, DG. 
macrophyllns, Bieh, 
nemorensis, L. 
Barracenicns, L. 
squalidus, L. 
Bnaveolens, Ell, 
thyrsoideus, DG, 

viSCOBUB, L.. 

Serratnla coronata, L. 
heterophylla, Desf. 
quinqaef olia, Bieh. 
tinctoria, L. 

SeBamnm indicnm, L. 

Seseli elatum, L. 

gninmifernin, Sm. 
oflseum, Grantz. 

Sesleria cylindrica, DC. 

Setaria glanca, Beativ. 
italica, Beauv. 
. macrochaeta, Spreng. 
verticillata, Beauv. 
viridis, Beauv, 

^erardia arvensiB, L. 

Sidalcea Candida, A. Gfray. 

Sideritis scordioides, L. 

SiegeBbeckia orientaliB, L. 

Silene alpeslriB, Jacq. 
Armeria, L. 
chloraef olia, Sm. var, Bwer- 

tifolia. 
chromodonta, Boiss. A 

BeuL 
ciliata, Pourr, 
clandeBtina, Jacq. 
colorata, Poir. 
conoidea, L. 
cretica, L, 
Cucub.ilns, Wibfil. 
echinata, OUh. 



Silene, conL 

Fabaria, Sibth. tk Sm. 
fimbriata, Sitns. 
Fortunei, Vis. 
fuscata, Link. 
gallica, L. 
glauca, Pourr. 
italica, Pers. 
juvenaliB, Delile. 
laeta, A. Br. 
linicola, G. G. Qmel. 
longicilia, Otth. 
longiflora, Ehrh. 
monachorum, Vis. 
Muscipala, L. 
noctiflora, L. 
nutans, L. 
obtusifolia, Willd. 
pendula, L. 
quadrifida, L. 
rubella, L. 
Sartori, Boiss. 
Saxifraga, L. 
Schafta, Omel. 
Bedoides, Jacq. 
Bquamigera, Boiss. 
stylosa, Bunge. 
tatarica, Pers. 
tenuis, Willd. 
undulata. Ait. 
verecunda, S. Wats. 
vesiculif era, J. Gay. 

Siler trilobum. Scop. 

Silphium integrifolium, Micfix. 
perfoliatum, L. 
- scaberrimum. Ell. 
trifoliatum, L. 
— var. tematum, Retz. 

Silybum ebumeum, Goss. A 
Dur. 
Marianum, Oaertn. 

Sisymbrium assoanum, Lose. A 
Pard. 
austriacum, Ja/^. 
erysimoides, Desf. 
hispanicum, Joc^. 
multifidum, Willd. 
polyceratium, L. 
Sophia, L. 
Btrictissimum, L. 
tanacetifolium, L 
Thaliana, Hook. 
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Sisyrinchium angustifolium, 
Mill 
striatum, 8m, 

Sium latifolium, L, 

Smilacina racemosa, Desf, 
Btellata, Desf, 

Smymium Olusatrum, L. 

Solanum guineense, Lam, 
nigrum, L, 
villosum, Willd. 

Solenanthes lanatus, A,DG, 

Solidago arguta, Ait, 
canadensis, u. 
Drummondi, 2>/77\ & Oray, 
elliptica, Ait, 
elongata, Nutt. 
glomerata, Miclix, 
lithospermifolia, Willd. 
Virgaurea, L, 

Sonchus oleraceus, L, 
paluBtris, L, 

Sophora angustifolia, Sieb. & 
Zucc. 

Sorghum vulgare, Pers. 

Sparganium simplex, H'lids. 

Spartina Schreberi, J. F. Gmel. 

Specularia falcata, A. DC, 

— var. castellana, Lange. 
pentagonia, A, DC. 
perfoliata, A. DC. 
Speculum, A, DC, 

Spergula arvensis, L. 

Spiraea Aruncus, L, 
Filipendula, L, 
nimaria, L, 

Sporobolus airoides, Torr, 
asper, Kunth. 
cryptandrus, A. Gray. 
heterolepis, A. Gray. 
Wrighti, Mxmro. 

Stachys alpina, L. 

— var. intermedia, 
annua, L. 
arvensis, L, 
Betonica, Bentlu 



Stachys, cont, 
germanica, L. 
grandiflora, Bftfith. 
setifera, C. A. Mey. 
sylvatica, L. 

Statice bellidifolia, Gottan. 
cordiita, L. 
echioides, L, 
eximia, Schrenk, 
Gmelinii, Willd. 
gougetiana, Girard, 
Limonium, L. 
sinuata, L. 
speciosa, L. 
subpuberula, Hort. 
tatarica, L. 
Thouini, Viv, 
tomentella, Boiss, 

Stevia Eupatoria, Willd. 

Stipa Aristella, L, 

Calamagrostis, Wahlenb. 
capillata, L, 
papposa, Nees. 
pennata, L. 
sibirlca, Lam. 
spartea, TjHyi. 
viridula, Trin. 

Suaeda maritima, Dum. 

Succowia balearica. Medic. 

Swertia cordata. Wall. 
perennis, L. 

Symphyandra Hofmanni, Pant^ 
pendula, A. DC. 
Waiineri, Heiiff. 

Symphytum peregrinum, Ledeh. 

Synthyris reniformis, Benth. 

Syrenia s^ssiliflora, Ledeh. 

Tagetes erecta, L. 
patula, L. 
pusilla, H. B. & K. 

Tamus communis, L. 

Tanacetum vulgare, L. 

Taraxacum gymnanthum, DC. 

Telephium Imperati, L, 

Tellima grandiflora, R.Br. 
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Tetragonia cry stall ina, UHerit. 
expansa, Murr, 

Teucrium Arduini, L, 
aureum, Sclireh. 
Botrys, L. 
canadense, L. 
Chamaedrys, L. 
Marum, L. 
montanum, L. 
multiflorum, L. 
Scorodonia, L. 

— var. crispum. 

Thalictrum angustifolinm, L. 
aqnilegifolium, L. 
fiavum, L, 
— var. sphaerocarpum, {L^* 

A CoKvL), 
glaucnm, Denf, 
minus, L, 

— var. afBne, {Jord,). 
— var. concinnum, {Willd.). 
— ^var. elatum, {Jacq,), 
— var. flexnosnm, {Beimh^). 
— var.pubescens,(>Sc/i/c/cA.). 

— var. purpurascens, 

sqnarrosam, StepJiati. 

Thaspium trifoliatum, A. Gray. 

Thelesperma filifoliuin,-4. Grray 

Thermopeis caroliniana, M. A. 
Curtis. 
montana, Nt(tt. 

Thladiantha dubia, Bunge. 

Thlaspi arvense, L. 

ceratocarpon, Miirr, 
kotschyanum, Boiss. 
iatifolinm, Bieh, 
perfoliatum, L. 

Thymus comosus, Heuff. 

Tigridia Pavonia, Ker-OawL 

Tinantia fugax, Scheidw. 

Tofieldia calyculata, Wahlenb. 

Tolmiea Menziesii, Torr. A 
Gray. 

Tolpis barbata, Gaerin. 

Trachelium caeruleum> L, 



Trachymene pilosa, Sm, 

Tragopogon pratensis, L. 

Tricholepis f urcata, DC. 

Tridax trilobata, Hemsl. 

Trifolium agrarium, L. 
angustifolium, L. 
armenium, Wi'lld. 
Balansae, Bcnss. 
clypeatum, L. 
diffusum, Ehrh. 
fragiferum, L. 
glomeratum, L. 
hybridum, L. 
incamatum, L. 
lappaceum, L. 
leucanthum, Bieb. 
maritimum, Huds, 
medium, L, 
multistriatum, Koch. 
pannonicum, L. 
Perreymondi, Gren. & 

Godr. 
pratense, L. 
procumbens, L. 
purpureum, Loisel. 
repens, L. 
resupinatum, L. 
rubens, L. 
scabrum, L. 
spumosum, L. 
squarrosum, L. 
striatum, L. 
tomentoBum, L. 
tridentatum, Lifidl. 

Triglochin maritimum, L. 
palustre, L. 

Trigonella Balansae, Boiss. Jc 
Rent. 
comiculata, L. 
caerulea, Se7\ 
cretica, Boiss. 
Foenum-graecum, L. 
ovaiis, Boiss. 
polycerata, L. 
radiata, Boiss. 

Trillium grandiflorum, SaZM. 

Tripteris cheiranthifolia, 
Schultz. 

Trisetum flavescens, Beauu. 
rigidum,'jRoe/«. & Schult. 
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Triticum durum, Desf. 
monococcum, L, 
ovatum, Rasp, 
villosum, Beauv. 
violaceum, Homem, 
vulgare, VilL 

Tritonia Pottsii, Benth, 

Trollius asiaticus, L. 

Tropaeolum aduncum, Sm. 
majns. L, 
minus, L, 

Troximon grandiflorum, A. 
Gray, 
laciniatum, A. Gray, 

Tunica olympica, Boisa, 
prolifera. Scop. 
Saxifraga, Scop, 

Typha angustif olia, L. 
latifolia, L. 
stenophylla, Fisch, A Mey. 

Tyrimnus leucographus, Gass. 

Uniola latifolia, Michx. 

Urospermum picroides, Desf. 

Ursinia pulchra, N, E, Br. 

TJrtica membranacea, Poir. 
pilulifera, L. 

— var. balearica, {L,\ 
thunbergiana, Sieh. & Zucc. 

Valeriana officinalis, L. 

— var. exaltata, (Mikan). 

— var, sambucif olia, 
(Mikan), 

Phu, L. 

Yalerianella carinata, Loisel. 
coronata, DC. 
dentata. Poll. 
echinata, DC. 
eriocarpa, Desv, 
olitoria, Poll. 
vesicaria, Moench. 

Veratrum album, L. 
nigrum, L. 
viride, Ait. 

Verbascum Blattaria, L. 
Chaixii, Vill. 



Verbascum, cont. 
Lychnites, L, 
malacotrichum, Boiss, rf- 

HeMr. 
nigrum, L, 
orientale, Bieh, 
phlomoides, L. 
phoeniceum, L. 
pulverulentum, VilL 
pyramidatum. Bleb. 
Binuatum, L. 
specioBum, Schrad. 
Thapsufl, L, 
virgatum, With. 

Verbena angustif olia, Michx. 
Aubletia, L. 
biserrata, H. B. 
bonariensis, L. 
caroliniana, Michx. 
officinalis, L. 

Verbesina helianthoides, Michx 

Vemonia altissima, Nutt. 

Veronica aphylla, L. 

— var. pinnatifida. 
Bidwillii, Hook.f. 
Buxbaumii, Tenore. 
exaltata, Maud. 
incana, L. 

incisa. Ait. 
longif olia, L. 

— var. subsessilis, Miq. 
officinalis, L. 

repens, DG. 
saxatilis, Scop. 
serpyllifolia, L, 
Bpicata, L, 
virginica, L. 

— var. japonica, {Steud,), 

Vicia amphicarpa, Dorth. 
argentea, Lapeyr, 
bithynica, L. 
calcarata, Desf. 
Cracca, L. 
disperma, DG. 
Paba, L. 

— var. equina, {Steud.), 
gigantea. Hook. 
narbonensis, L. 
pratensis, Mert. 
pyrenaica, Pourr. 
sativa, L. 

sepium, Z/. 
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Vicia, conL 

sicula, Ghiss. 
sylvatica, L. 
uniju^, A. Braun. 
varia, Host, 
villosa, Roth, 

Vincetoxicum fuscatum, 
Reichb, f, 
nigrum, Moench. 
officinale, Moench. 

Viola comuta, L. 
elatior, Fries. 
hirta, L. 
Jooi, Janka. 
lutea, Huds, 
odorata, L. 
palustriB, L. 
pubescens, Ait. 
striata, Ait. 
sylvestris. Lam, 
syrtica, Silnd. 
tricolor, L. 



Wahlenbergia capensis, A.DG, 
dalmatica, A.DG. 
tennifolia, A.DG. 
undnlata,-4.X)(7. 

Xanthium spinosum, L. 
Btrumarium, L. 

Xanthocephalum gymnosper- 
moides, Benth. & Hk. f, 

Xeranthemum annnnm, L. 
cylindracenm, Sihth. A 
8m. 

Zaluzianskya capensis, Walp. 

Zea Mays, L. 

Zinnia haageana, Regel, 
panciflora, L. 

Ziziphora tennior, L. 

Zygadenus elegans, Pursh, 



TREES AND SHRUBS. 



Acanthopanax sessiliflornm, 
Seem. 

Acer campestre, L. 

— var. aetnense. 

— var. coUiniijn, Wallr. 
circinatnm, Pursh. 
coriaceum, Tausch. 
hyrcanum, Fisch. A Mey. 
insigne, Baiss, A Buhse. 
Lobelii, Tenore. 
macrophyllum, Pursh. 
monspessalanum, L. 
opulifolium, Vill. 

— var. neapolitanum. 
Psendo-Platanus, L. 

— var. lutescens. 

— var. purpurenm. 
tataricum, L. 

Ailantus glandulosa^ Desf, 

Alnus cordifolia, Tenore. 
glutinosa, Oaertn. 
incana, Willd. 
japonica, Sieb. A Zucc. 
maritiixia, Muehlenh. 



Alnns, cant. 

nitida, Endl. 
oregona, Nutt. 
orientalis, Decne. 
fierrnlata, Willd. 
subcordata, G, A. Mey. 
• viridis, DG. 

Amelanchier canadensis, Torr. 

A Gray, 
— var, oblongit'olia, Torr. 

A Q-ray, 
vulgaris, Moench, 

Amorpha canescens, Nutt, 
fruticosa, L. 

Andromeda polif olia, L. 

Arbutus Andrachne, L. 

Menziesii Pursh. 

TJnedo, L, 
Aucuba japonica, Thunh. 
Baccharis halimifolia, L, 
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Berberis angulosa, Wall. 
Aquifolium, Pursh, 

— var. fascicularis, Nidiols. 

— var. mnrrayana, HorL 
aristata, DC. 

— var. floribunda. 

— var. umbellata. 
buxifolia, Lam. 
canadensis, Piirsh. 
concinna, Hook. /. 
Darwinii, Htjok. 
repens, Lindl. 
Sieboldii, Miq. 
sinensis, Desf. 

— var. spathulata. 
Thunbergi, DG. 
virescens, Hook. f. 
vulgaris, L. 

— var. foliis purpureis. 

— var. iberica, H(yrt. 
wallichiana, BG. 

Betula alba, L. 

— var. pubescens, Loud. 
corylifolia, Regel& Maxim. 
davarica, PalL 

Ermani, Gliam. 
fruticosa, Pali. 

— var. Gmelini, Regel. 
humilis, Schrenk. 
lenta, L. 

lutea, Mkhx. 
papyrif era, Marsh. 
populifolia. Marsh. 
ulmifolia, Sieh. <Jk Ziicc. 

Br uckenthalia spiculifolia, 
Relchh. 

Baddleia intermedia, Garr. 
japonica, Hefnsl. 
variabilis, Hefnsl. 

Bumelia lanuginosa, Pers. 

Baxus sempervirens, //. 

— var. latifolia. 

— var. prostrata. 

Calluna vulgaris, SaUsb. 
Calophaca wolgarica, Fisch, 

Calycanthus occidentalis, Hook. 
d; Am. 

Caragana arborescens. Lam, 

— var, Redowskii. 



Caragana, cont. 

aurantiaca, Koehne. 
brevispina, RoyU. 
frutescens, DG. 
microphylla, Lam. 
pygmaea, DG. 

I Carmichaelia australis, R. Br. 

I Carpinus Betulus, L. 

— var. ineisa. 
I caroliniana, Walt. 

orientalis, Mill. 

Cassandra calyculata, D. Don. 

Cassinia f ulvida, Hook. f. 
leptophylla, Hort. 

Catalpa cordifolia, Jaume. 

Ceanothus americanus, L. 
I Amoldi, Hort. 

' azureus, Desf, 

j grandiflorus, Hort. 

papillosus, 7V>>rr. A Gray. 

Celastrus articulatus, Thunb. 

Celtis occidentalis, L. 

Cistus hirsutus, Lam. 
laurifolius, L. 
salvifolius, L. 
vaginatus. Ait. 

Cladrastis amurensis, Benth. 

Clematis aethusifolia, Tiircz. 
alpina, Mill. 
campaniflora, Brot. 
crispa, L. 
Flammula, L. 
Fremontii, S. Wats. 
fusca, Turcz. 
lanuginosa, Lindl. 
montana, Wall'. 
orientalis, L. 
Pitcheri, Torr. <h Gray. var. 

lasiostylis. 
songorica, Bunge. 
Vitalba. L. 
Viticella, L. var. alba. 

— var. rubra. 

Clethra acuminata, Miehx. 
alnifolia, L. 

— var. Michauxii. 



Digitized by 



Google 



31 



Colutea arborescens, L, I 

craenta, Ait, 
melanocalyx, Bmss, 

Conyza ivaef olia, Less, 

Coriaria japonica, A, Gray, 

Conine alba, L, 

altemif olia, L, /. 
Amomum, Mill, 
Baileyi, Cfmlt. & Evans. 
glabrata, Bmith, 
Mas, L, 

pubescens, Nutt, 
sanguinea, L, 
stolonifera, Michx, 

Coronilla Emerns, L, 

CoryluB rostrata, Ait, 

Cotoneaster affinis, Lindl, 
bacillaris, Wall. 
— var. floribunda, Hort, 
buxifolia. Wall. 
. Mgida, Wall, 
horizontalis, Deem, 
integerrima, Medic, 
laxiflora, Jacq, 
lucida, Schlecht, 
microphylla, Wall, 
mnltiflora, Bunge, 
Nummularia, Fisch, db Mey, 
pannosa, Franch, 
rotundifolia, Wall. 
Simonsii, Bake7\ 
thymifolia, Baker. 

Crataegus Carrierei, Vauvel. 
clJorosarca, Maxim. 
coccinea, L, 

— var. macracantha, Dudley, 
cordata. Ait. 
Crus-Galli, L, 
Douglasii, Lindl, 

— var. ri^ularis, NiUt, 
flava, Ait, 

heterophylla, Fluegg, 
hiemalis, Lange, 
melanocarpa, Bieh, 
mollis, Scheele. 
monogyna, Jacq. 

— var. sibirica, Loud. 
nigra, Waldst. & Kit. 
orientalis, Pall. 

— var, sanguinea, 



Crataegus, cont. 

oxyacanthoides, TJiuill. 
— var. fructu luteo. 
pentagyna, Kit. 
pinnatiflda, Bunge. 
punctata, Jacq. 
Pyracantha, Pers. 
sinaica, Boiss. 
tanacetifolia, Pers. 
tomentosa, L. 
uniflora, Mimich, 

Cryptomeria japonica, D. Don. 

Oupressus Benthami, Endl. 
lawsoniana, Murr. 
nootkatensis. Lamb. 
obtusa, G. Koch. 
pisifera, G, Koch, 
thyoides, L, 
torulosa, D. Don. 

— var. comeyana. 

Cytisus albus, L, 

biflorus, UHerit, 
capitatus, Ja^cq. 
nigricans, L, 
praecox, Hort, 
purgans, Boiss, 
purpureus. Scop. 
scoparius, L. 

— var. andr6anus. 

— var. pendulus. 

— var. sulphureus. 
sessilifoliuB, L. 

DaboScia polif olia, D. Don. 

Desmodium viridiflorum, Beck. 

Deutzia corymbosa, R, Br. 
crenata, Sieh. <k Zucc. 
scabra, Thunh. 

Diervilla hortensis, S. & Z. 
sessilifolia, Buckl, 

— var. splendens. 

Dorycnium suff ruticosum, Vill, 

EccremocarpuB scaber, Ruiz A 
Pav, 

Elaeagnus angustifolia, L. 
argentea, Pursh, 
multiflora, TJiunh, 
umbellata, TJmnh, 
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Erica ciliaris, L, 
cinerea, L. 
mediterranea, L, 
mnltiflora, L, 
scoparia, L. 
stricta, Donn, 
Tetralix, L. 
vagans, L. 
Watsoni, DC. 

Escallonia exoniensis, Horf, 
punctata, DC. 
rubra, Pers. 

EuonymuB atropurpureus, Jacq, 
europaeus, L. 
— var. purpureuB. 
latifolius, Scop. 
nanus, Bieb. 
obovatuB, Nutt. 

Exochorda Alberti, Regel. 

Fraxinus floribunda, Wall. 
nigra, Marsh. 
Ornus, L. 
rhynchophylla, Hance. 

Qarrya flavescens, S. Wats. 

Graultheria procumbens, L. 
pyrolaef olia, H(mk. f. 
Shallon, Piirsh. 

Gaylussacia resinosa, Torr. A 
Gray. 

Oenista aethnensis, DC. 
anglica, L. 
cinerea, DC. 
germanica, L. 
hispanica, L. 
piloBa, L. 
sagittalis, L. 

tinctoria, L. var. elatior. 
virgata, DC. 

Halesia corymbosa, Nichols. 
tetraptera, A. 

Hedera Helix, L. 

HedyBarum multijuga, Maxim. 

Helianthemum formoBum, 

Diinal. 
halimifolium, Willk. 
polifolium, Pe7*H. 
vulgare, Ga/^rtn. 



Helianthemum, cont. 

— var. mutabile. 

— var. rhodanthum. 

Hippophae rhamnoides, L. 

Hovenia dulcis, Thunh. 

Hydi-angea arborescens, L. 

Hortensia, DC. var. acumi- 
nata, A. Gray. 
paniculata, Sieh. rf- Zncc. 
pubescens, Decne. 
radiata, Walt. 

Hymenanthera crassifolia, 

Hook.f. 

Hypericum Androsaemum, L. 
Aecyron, L. 
aureum, Bartr. 
calycinum, L. 
elatum. Ait. 
hircinum, L. 

hookeriannm, Wight A A m. 
inodorum, Ja/^q. 
kalmianum, L. 
moserianum, Andre. 
patulum, Thunb. 
prolificum, L. 
uralum, Don. 

Ilex Aquifolium, L. 
decidua, Walt. 
glabra, A. Gray. 
laevigata, A. Gray. 
opaca. Ait. 
verticillata, A. Gray. 

— var. fructu luteo. 

Jasminum fruticanB, L. 
humile, L. 

JuniperuB chinenBis, L, 
communiB, L. 
excelsa, Bieb. 
Sabina, L. 
sphaerica, Lindl. 

Kalmia angustifolia, L. 

— var. nana. 

— var. ovata. 
glauca, Ait. 
latifolia, L. 

Laburnum alpinum, J. A. Pf fsl, 
— ^var. biferum. Hart. 
— vulgare, J. 8. Presl 
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Larix davurica, Trautv, 
enropaea, DC, 
leptolepiB, Endl. 

— var. murrayana. 
occidentalis, Nutt. 

Ledum latifolium, AiL 
palustre, L. 

Lespedeza Stuvei, Ntitt, 

Lencothoe Catesbaei, A, Oray. 
Davisiae, Torr. 
racemosa, A. Ghny. 

Leycesteria f ormosa, Wall. 

Ligustmm Ibota, Sieb. 
— ^var. regelianum. 
japonicum, Tliunh, 
sinense, Lcnir, 
vulgare, L. 

Lmdera Benzoin, Blume. 

Liriodendron tulipifera, L, 

Lonicera alpigena, L, 
angustifolia. Wall. 
Caprifolium, L. 
flava, Sims. 
glauca, Hill. 
japonica, Thunh. 
Morrowii, A. Gray. 
nigra, L. 
orientalis, Lam. 
Periclymenum, L. 

— var. serotina. 
Snllivantii, A. Gray. 
tatarica, L. 
Xylosteum, L. 

Lupinns arboreus, L. 

Lyonia paniculata, Nutt. 

Magnolia tripetala, L. 

Menispermum canadense, L. 

Menziesia globularis, Saliab. 

Microglossa albescens, G. B. 
Clarke. 

Moms nigra, L. 

Myrica cerif era, L. 
Gale, L. 

Myricaria germanica, Desv. 

14888 



Neillia amurensis, Benth. A 
Hook, 
epulifoliav B&nth. & Hook. 
Torreyi, Wats. 

Olearia Haastii, Hook. f. 
macrodonta, Baker. 

Ononis aragonensis, Asso. 
fruticosa, L. 
rotundifolia, L. 

Ostrya carpinifolia, Scoj). 

Oxydendron arboreum, DC. 

Pernettya mucronata, Gaxidich. 

Petteria ramentacea. Fresh 

Philadelphus acuminatus, 
Lange. 
coronarius, L. 
— var. tomentosus, Hook. 

f. A Thotns. 
gordonianus, Lindl. 
grandiflorus, Willd. 
hirsutus, Nutt. 
Keteleeri, Hort. 
Lemoinei, Hort, 
Lewisii, Pursh. 
Satsumi, Siehold. 

Photinia variabilis, Hemsl. 

Picea Glehni, F. Schmidt. 

Reris japonica, D. Don. 

mariana, Benth. d' Hook. 

Pinus Cembra, L. 

Jeffreyi, A. Murr. 
monticola. Dough 
Peuke, Griseh. 
ponderosa. Dough 
Thunbergii, Pari. 
tubercnlata, Gord. 

Piptanthns nepalensis. Sweet. 

Platanus acerif olia, Willd. 
occidentalis, L. 

Populns deltoidea, Marsh. 
nigra, L. 

Potentilla fruticosa, L. 
salesoviana, Steph. 
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Prunus acida, Barkh. var. sem- 

perflorens. 
alleghaniensis, P</rter^ 
americana, Marsh, 
Amygdalus, Stokes, 
Avium, L. 
Brigantiaca, Chaix, 
Capollin, Zucc, 
cerasifera, Ehrh, 
demissa, Walp. 
hninilis, Bunge, 
LauroceraHus, L. var. col- 

chica. 
lusitanica, L.f, 
maritima, Wangenh. 
Persica, Stokes, var. foliie 

rubris. 
serotina, Ehrh, 

Ptelea trifoliata, L. 

— var. glauca. 

PyruB americana, DC 
arbutifolia, L. 
Aria, L, 

— var. graeca, Boiss, 
Aucuparia, Oae7*tn. 
baccaia, L, 
BalanBae, Decne. 
betulaefolia, Bnnge. 
canescens, Spach. 
communis, L. 
Cydonia, L. 
decaisneana, Nichols. 
floribunda, Nichols. 
germanica, Hook. f. 
intermedia, Ehrh. 
japonica, Thunb. 
lanata, D. Don. 
lobata, Nichols. 
longipes, Coss. A Duriext. 
Mains, L, 

Maulei, Mast. 
Michauxi, Bosc. 
nigra, Sargent. 
nivalis, Jcu^q. 
pinnatifida, Ehrh. 
prnnifolia, Willd. 
Ringo, Maxim. 
sikkimensis. Hook. f. 

sinaica Thmin, 

Sorbns Gaertn, 
spectabilis, Ait. 
spuria, DC. 
Toringo, Sieh. 



Rhamnus Alaternus, L. 

— vai-. angnstifolius. 
carolinianus, Walt. 
catharticus, L, 
crenata, Sieh. & 2iucc. 
Frangnla, L. 
libanoticuB, Boiss. 
pnrshianus, DC. 

Rhododendron campannlatnm, 
D, Dim. 
cinnabarinum, Hook.f, 
ferrugineum, L. 
flavnm, O, Dan. 
myrtifolium, Lodd. 
ponticnm, L. 

— var. cheiranthifolium. 

— — lancifolinm. 
Smimowi, Trautv. 

Rhodotypus kerrioides, Sieb. A 
Zucc. 

Rhns Cotinus, L. 
glabra, L. 
Toxicodendron, L. 
typhina, L. 

Ribes alpinnm, L. 

— var. pumilnm, Hort. 
aarenm, Pursh. 

— var. aurantiacnm minns, 
Hart. 

— var. praecox, Lindl. 

— var. tenuiflorum, Torr. 
cereum, Daugl. 
divaricatum, Dougl. 
Grossularia, L. 
multifiorum, Waldst. A KiL 
petraeum, Widf. 
robustum, Hort. 
rubrum, L. 

— var. Schlechtendalii. 
sanguinenm, Pursh. 

— var. atrosanguineum, 
Hort. 

— var. epruinosum, K, 
Koch. 

Robinia Psendacacia, L. 

Rosa acicularis, Lindl. 
agrestis, Savi. 
alba, L. 
alpina, L. 

— var. pyrenaica, Oouan. 
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BoBa, cont. 

arkansana, Porter, 
beggeriana, Schrenk. 

— Viir. Schrenki. 
blanda, Ait. 
canina, L. 
Carolina, L. 

— var. nuttalliana. 
cinnamomea, L. 

— var. glandulif olia. 
dainascena, MtU, 
Fendleri, Crept n. 
ferruginea, Vill. 
gallica, L. 
hibernica, Sm. 
hispida, Sims. 

hu mills, Marsh. 

involuta, Sm. var. Wilsoni, 

Baker. 
Jundzilli, Besser. 
lucida, Ehrh. 

— var. grandiflora. 
lutea, Mill. 
macrophylla, LindL 

— var. parviflora. 
Malyi, Kerner. 
micrantha, Sm. 
microphylla, Roxb. 
mollis, Sm 
moschata, Mill. 
multiflora, Thunh. 
nitida, Willd. 
natkana, PresL 
pisocarpa, A. Gray. 
pomifera, Herrm. 
repens, Scop. 
rnbella, Sm. 
rabiginosa, L. 
rugosa, Sieh. <t Zucc. 
sericea, LindL 
spinosissima, L. 

— var. altaica. 

— var. f ulgens, Hurt. 

— var. myriacantha. 

— var. picta, Hort. 
stylosa, Desv. 
tomentosa, Sm. 
webbiana, Wall. 
wichuraiana, Crepin. 

Rubus affinis, WeiJie Jt Nees. 
balfourianus, Blox. 
Bellardii, Weihe. 
caesius, L. 
Colemani, Bhx. 



Rnbns, cont. 

corylifolius, Sm. 
crataegifolins, Bunge. 
deliciosus, James. 
dumetorum, W. <k N. 
echinatas, LindL 
exsecatns, MuelL 
foliolosus, D. Don. 
fnscns, WeiJie A Nees. 
glandulosuB, Bell. 
Guentheri, Weihe A Nees. 
hystrix, Weihe & Nees. 
Koehleri, W. & N. 
laciniatus, Willd. 
leucodermis, Dougl. 
leacostachys, Sm. 
lindleyanns, Lees. 
longithyrsiger. Lees. 
macrophyllus, W, & N. 
melanolasius, Focke. 
micans, Qren. A Godr. 
mucronatns, Blox. 
mutabilis, Oenev. 
neglectus, Peck. 
niveus, Wall. 
nntkanus, Mog. 
occidentalis, L. 
odoratus, L. 
parvifolius, L. 
phoenicolasius, Maxim. 
pubescens, A'oct. Angl. 
Purchasi, Blox. 
Radula, Weihe. 
ramoBUS, Blox. 
rhamnifolius, W. A N. 
scaber, Weihe A Nees. 
spectabilis, Pursh. 
Sprengelii, Weihe A Nees. 
Buberectus, Anders. 
thyrsiflorus, Wei?ie A Nees, 
thyrsoideus, Wimm. 
nlmifolius, Schott. 
villicaulis, Mi . A N. 
villosns, -4/Y. 
xanthocarpus, F ranch. 

Rnta graveolens, L. 

SambucuB glauca, Nutt. 
melanocarpa, A. Gray. 
nigra, L. 
racemosa, L. 
— var. serratifolia. 

Skimmia Fortune!, Mast. (S. ja- 
ponica, Hort.). 
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Spartium junceum,L. 

Spiraea betulif olia, Pall. 
bracteata, Zaheh 
canescens, D. Don. 
discolor, Pu7'sh. 
DoDglasii, Hook. 
japonica, L. /. 

— var. glabrata, Nichols. 
lindleyana, Wall. 
nobleana, Hook. 
notha, Zdbel. 

salicif olia, L. 
florbifolia, L. 
tomeutosa, L. 

Staphylea pinnata, L. 

SymphoricarpusHeyeri, Dippel. 
mollis, Nutt. var. ciliatus, 

Nutt. 
orbiculatuB, Moench. 
racemosus, Michx. 
rotundifoliufl, A. Gray. 

SymplocoB crataegoides, Buck- 
Ham. 

Syringa Emodi, Wall. 

— var. rosea, Co7mu. 
pekinensis, Bupr. 
persica, L. 

Tamarix tetrandra, Pall. 

Taxus baccata, L. 

cuspidata, Sieb. & Zucc. 

Tecoma radicans, Juss. 

Thuja gigantea, Nutt. 
japonica, Ma^im. 
occidentalis, L. 

— var Dicksoni. 
orientalis, L. 



Tilia argentea, Desf. 
cordata. Mill. 
petiolaris, DC. 
platyphyllus. Scop. 
vulgaris, Haijne. 

Ulex europaeus, L. 
nanus, Forst. 

Ulmus campestris, L. 

Vaccinium Arctostaphylos, L. 
corymbosuni, L. 

— var. amoenum, A. Gray. 
erythrocarpum, Michx. 
hirsutum, Buckl. 
ovatum, Pitrsh. 
padifolium, Sm. 
pensylvanicum, Lam. 

Viburnum acerifolium, L. 

burejaeticum, Regel A 

Herd. 
cassinoides, L. 
dentatum, L. 
dilatatum, Thtinb. 
hanceanum, Maxim, 
Lantana, L. 
moUe, Michx. 
Opulus, L. 
prunifolium, L. 
Tinus, L. 

Vitis aestivalis, MicJix. 
heterophylla, Thmih. 
Labrusca, L. 
riparia, Michx. 

Widdringtonia Whytei, Rendle. 

Yucca Whipple!, To7*r. 

Zelkowa acuminata, Plunch. 

Zenobia speciosa, D. Don. 

— var. pulverulenta. 



Digitized by LjOOQ IC 



ROYAL GARDENS, EEW. 



BULLETIN 



OP 



MISCELLANEOUS INPOMiTIOT^. 



APPENDIX IL-1898. 



NEW OABDEN PLANTS OF THE TEAR 1897. 

The number of garden plants annually described in botanical 
and horticultural publications, both English and foreign, is now 
BO considerable that it has been thought desirable to publish a 
complete list of them in the Kew Bulletin each year. The 
following list comprises all the new introductions recorded daring 
1897. These lists are indispensable to the maintenance of a 
correct nomenclature, especially in the smaller botanical esta- 
blishments in correspondence with Eew, which are, as a rule, 
only scantily provided with horticultural periodicals. Such a 
list will also afford information respecting new plants under 
cultivation at this establishment, many of which will be distri- 
buted from it in the regular course of exchange with other 
botanic gardens. 

The present list includes not only plants brought into cultivation 
for the first time during 1897, but the most noteworthy of those 
whic*» have been re-introduced after being lost from cultivation. 
Other plants included in the list may have been in gardens for 
several years, but either were not described or their names had 
not been authenticated until recently. 

In addition to species and botanical varieties, all hybrids, 
whether introduced or of garden origin, with botanical names, 
and described for the first time in 1897, are included. It has not 
been thought desirable, however, to give authorities after the 
names of garden hybrids in such genera as Cypripedium^ &c. 
Mere garden varieties of such plants as ColeiMy Codiceum or 
Narcissus are omitted for obvious reasons. 

In every case the plant is cited under its published name, 
although some of the names are doubtfully correct. Where, 
however, a correction has appeared desirable, this is made. 

The name of the person in whose collection the plant was first 
noticed or described is given where known. 

An asterisk is prefixed to all those plants of which examples 
are in cultivation at Eew. 
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The publications from which this list is compiled, with the 
abbreviation used to indicate them, are as follows : — B. 5.— 
Bulletin de L'Herbier Boissier. B, H. N, — Bulletin du Museum 
d'histoire naturelle, Paris. B, M, — ^Botanical Magazine. Bruant 
(7re/.— Bruant's Catalogue of New Plants, 1897. B. T. O.— BuUetino 
della K. Societa Toscana di Orticultura. Qard, — The Garden. 
G. G. — Gardeners' Chronicle. (?. and JP.— Garden and Forest. 
Gfl, — Gartenflora. G, M. — Gardeners' Magazine. G. W. — 
Gardening World. ///. H. — L' Illustration Horticole. Ja7*d. — Le 
Jardin. J. of H, — Journal of Horticulture. J, H, F, — Journal de 
la Societe nationale d'horticulture de France. J. O. — Journal des 
Orchidees. K, JB.-^BuUetin of Miscellaneous Information, Royal 
Gardens, Kew. L. — Lindenia. Lent. Cat. — Lemoine, Plantes 
Nouvelles. Lind. Cat. — L' Horticulture Internationale, Catalogue. 
M. D. G. — Mitteilungen der Deutschen Dendrologischen Gesell- 
schaff. M. G. Z.— Moller's Deutsche Gartner-Zeitung. M. K.— 
Monatsschrift fur Kakteenkunde. N. B. — Notizblatt des Konigl. 
botanischen Garten und Museums zu Berlin. N. G. M. — Dr. 
Neubert's Garten-Magazin. O. R. — Orchid Review. R. H. — Revue 
Horticole. R. H. B. —Revue de THorticulture Beige. Sand Cat. — 
Sanders' Catalogue of New Plants, 1897. Spaeth Cat. — L. Spaeth, 
General Nursery Catalogue. Veitch Cat. — Veitch & Sons, 
Catalogue of Plants. W. G. — ^Wiener Illustrirte Garten-Zeitung. 

The abbreviations in the descriptions of the plants are :— -//. — 
Foot or Feet. G. — Greenhouse. ^.— Hardy. H. H. — Half-hardy. 
in. — Inches. S. — Stove. 



Acalypha Chantrieri. (i?. //. i897, 

402.) Urticaceaj. S. A garden hy- 
brid between A. hamiUoninna and 
A. mucrophylla. (Chantrier Fr^res, 
Mortefontaine, France.) 

Acalypha morfontanensis. (/?. H. 

1897, 402.) S. A garden hybrid be- 
tween A. hamiltoniana and A. mar" 
gimta. (Chantrier Frdres, Mortefon- 
taine, France.) 

Adiantum fasciculatnm, Hort. iO. 

C. 1897, xxii., 9.) Filices. S. A 
variety of A. cvrwatnm with crested 
fronds. (H. R. May.) 

Aglaonema oblongifolium, yar. 

Curtisii, N. E. Br. ( (9. a 1897, xxi., 
70.) Aroideaj. S. Differs from the 
type in havinj? leaves variegated with 
white along the course of the principal 
lateral veins. Penang. (J. Veitch k 
Sols.) 

Alnus Virescens, Koehne. (Spaeth 
Cat. 1897-8, 66.) Cnpuliferae. H. A 
handsome Alder allied to A. incana, 
Colorado. (L. Spaeth, Berlin.) 

Alocasia gibba. (/z. h. 1897, 402.) 

Aroideaj. S. A garden hybrid between 
A. jmcciatia and A. argyrcea, (Chan- 
trier Fr^re«, Mortefnotainet France.) 



Alocasil Gigas, Chantri-r. (12. H. 
1S97, 402.) S. A handsome plant 
with lea^eB .'>ft. high, intense gr^een 
above, paler beneath. Remarkable 
for its large size, the deep cutting of 
the leaves and the ipale-green mottled 
petioles. (Chantrier Fr^res, Morte- 
fontaine, France.) 

Alocasia Uhinki, (j. h. f. 1897, 

662.) S. A garden hybrid between 
Alocasia nietaUica and Colooasia adora. 
(Chantrier Fr^res, Mortefontaine. 
France.) 

"Androsace macrantha, iiois8.&Hnet. 

(^Oard. 1897, lii.,434.) Primulaceae. H. 
A distinct species, belonging to the 
A. gfjheiUr'Mnale group. It forms a 
large rosette of leaves which are 
horned near the tip, and bears strong 
spikes of pure white flowers. Armenia, 
(Kew.) 

Androsace raddiana. Somm. & Levier. 

(Jard. 1897, .378.) H. A pretty bi- 
ennial species, with rosettes of toothed 
leaves and rose-coloured flowers. 
Caucasus. (H. Correvon, Geneva.) 

Anemia rotandifolia, Masters. (O. a 
1897, xxi., 326.) Filices. 8. Anew 
speoies, with long nan«w frondi 
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formed of sub-rotund pinnse which 
aro tinted with purple when young. 
(W. Bull.) 

Angraecum mooreanum, Boife. 

(fif. C, 1897, xxi., 210.) Orchideae. S. 
" A pretiy little species with salmon- 
coloured flowers." (Sir T. Lawrence.) 

^Anthuriam bogotense. Sander. 

iSai\i, Oat, 1897, 3, f.) Aroidese. S. A 
robust growing species with a short 
stem, long slender leaf-stalks and 
sagittate green leaf -blades. Colombia . 
(F. Sander & Co.) 

Anthurium hanburyanum. (TT. O. 

1897, 256.) S. A garden hybrid of 

whioh one of the parents is A^ 

andreanuM, (Valvassori, Cascine, 
Florence.) 

Anthuriam ricasolianum. (tt. o. 

1897, 258.) S. A garden hybrid of 

which one of the parents is A, 

a}idreannm. (Marqais Ridolfi, Flo- 
rence.) 

Anthuriam ridolfianum. (TT. o. 

1897, 258.) S. A garden hybrid of 
which one of the parents is A. 
andreanwni. (Marquis Ridolfi, Flo- 
rence.) 

Anthuriam torrigianum- (W. 6. 

1897, 258.) S. A garden hybrid of 

whioh one of the parents is A, 

andreajmm. (Marquis Ridolfi, Flo- 
rence.) 

Anthurium ValvasBorii. (>r. o, 

1897, 266.) S. A garden hybrid of 

which one of the parents is A, 

andreanum^ (Yalyassori, Cascine, Flo- 
rence.) 

*Apera arundinaoea, Hook, io, a 

1897, xxii., 282-283, f . 84.) GramineaB. 
An elegant grass, growing about 2 ft. 
high and producing feathery droop- 
ing spikes 4 ft. long. Kew Zealand. 
(J. Veitch & Sons.) 

*Arabi8 Sturii, Hort. iOard. 1897, 
li., 368.) Cruciferffi. H. A compact 
growing species, bearing large pure 
white flowers in early spring. (J, 
Wood.) 

^Arisaema bakeriana, Sander, ^o, C 

1897, xxi., 352.) Aroideae. S. Pro- 
bably only a small-spathed variety of 
A.fimhriatwn, (F. Sander & Co.) 

Arlstolochia elegans x brasiliensis. 

ifi. C. 1897, xxiC, 126, f. 36.) Arifto- 
16600 



lochiacese. S. A garden hybrid be- 
tween the two species indicated by the 
name. (Canon Prettyman.) 

*Arum Dioscoridis var. spectabile. 

(^. a 1897, xxi., 2.) AroideBB. H. H. 
This species with much undulated 
leaves, throws up a flower stem 3 ft. 
high and bears a spathe 20 in. in length. 
Col. reddish purple, passing into green 
above with spots. Asia Minor. 

Aruncus Sylvester Eneiffi. (W. o. 

1897, 296 ; M, D, Z. 1897, 260, flP.) 
Rosaceae. H. A garden variety of the 
well-known Spiraa Arunoiis^ (Zabel, 
Gotha.) 

*Asphodeline imperialis, Siehe. 

CO. a 1897, xxii., 397, f. 116.) 
LiliacesB. H. H. The largest of all 
the Asphodelines, growing 8 ft. high. 
Flowers large, reddish white. Asia 
Minor. 

Aster Delavayi, Franchet. (i2. if. 

1897, 27.) CompositsB. H. This species 
is near A. VUmonni, but differs in 
having the disk of a permanent violet- 
brown colour instead of yellow 
shading off into brown. Yunnan. 
(M. de Vilmorin, Paris.) 

Begonia marginata illustrata. 

(Sand, Cat, 1897, 6.) BegoniaooiB. S. 
A gaaxlen seedling. "The leaves are 
borne on tall, densely hairy stalks, and 
are slightly bullate in appearance, the 
pea-green ground being reticulated 
with depressed veins of green and 
chocolate." (F. Sander & Co.) 

Begonia ViaudL (R. h, 1897, &6i, 

f. 167.) G. A garden hybrid between 
B. Duchartrei and B, pictaventU, 
(Bruant, Poitiers.) 

Bellevallia Heldreichii, Boiss.var. 

(^. C, 1897, xxi., 2.) LiliaceaB. H. A 
variety with broad leaves and spikes 
of flowers the colour of ScUlu tihirioa^ 
Asia Minor. 

*Berkheya Adlami, Hook. f. (B. M. 

t. 7514.) Compositae. Qt, A new 
species, and by far the largest 
known. Stem herbaceous, 6 ft. high, 
branched ; radical leaves 18 in. by 7 in. 
sinuately lobed and spine-toothed ; 
upper leaves a-6 in. long, spottod with 
brown beneath ; flower-heads sub- 
corymbose Si in. across, yellow. S. 
Africa. (Kew.) 

Billbergia Canterae, Ed. Andr^. 

B. U, 1897, 60, t.) Bromeliacea. S, 
' handsome plant belonging to the 

AS 
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Beotion JSelioodea. InfloroBoenoe pen- 
dnlouB ihorter than the leaves ; bracts 
large, deep roe& flowers pale greenish 
yellow. (Ed. Andr6, Lacroix, Indre- 
et-Loire.) 

Bulbophyllom claptonense, Hort. 

(<?. Al897,xxi., 294.) Orohideee. S. 
A colour variety of B, Lohhii, (H. 
. Low & Co.) 



Bttlbophyllam ptiloglossum, Wendi. 

Jt £rfuizl. iO, C, 1897, xxi., 830.) 8. 
A new species, allied to B. harhigerum^ 
from which it differs chiefly in having 
green and purple flowers with hornless 
anthers and purplish hairs covering 
the margins of the distinctly lobed 
lip. Madagascar. (Herrenhansen.) 

*Calochorta8 clavatus, s. Wats. 

• iO, M. 1897, 392.) LiliaoesB. H. A 
large flowered, golden yellow coloured 
species, having a zigzag line of rich 
brown where the hairy portion 
commences. Anthers deep purpla. 
California. (B. Wallace & Co.) 

Caloohortus PlommenB aurea. (^. j^. 

1897,454.) H. A variety with golden 
yellow flowers. MidwB.y down the 
petal is an irregular scarlet marking 
across the segment, and below this 
. there are crimson and scarlet dots 
among the golden hairs. (A. near 
ally of C. venustu*.) Califomia. 
(R. WaUace & Co.) 

Campanula balchiniana. co. and f, 

1897«214.)Campanulace8e. H. A beau- 
tifully variegated sport from C\ 
fragilis. (W. Balchin Jt Sons.) 

Oanna indica Tariegata. Sander. 

(6^. a 1897, zjd., 352.) Scitaminese. S. 
A variety with the leaves striped with 
yellow. Solomon Islands. (F. Sander 
&Co.) 

*Carex Vilmorini, Mottet. (i2. H, 

1897, 79, f. 26.) Cyperaceae. G. A 
graceful species with long very nar- 
row leaves. New Zealand, (Vilmorin, 
Andrieux ^ Co., Paris.) 

Catasetum splendens Orignaai. 

(^S. H. 1897, 418.) Orchidese. S. A 
form of this natural hybrid, nearly 
allied to C. *. lanshergvanum but with 
the lip white tinted with orange 
yellow. (L'lJorticulture Interna- 
tionale, Brussels.) 

Catasetum splendens lansbergea- 

- num. (iS. H. 1897, 418.) S. A form 



of this natural hybrid with broad 
white sepals dotted with roee; lip 
deep yellow inside, light yellow 
externally. (L'Horticnltnre Inter- 
nationale, Brussels.) 

Catasetum splendens rubiginosum. 

(X. 1897, t. 555.) S. A form with 
sepals and petals of a deep brownish- 
red, lip deep yellow with lines of red- 
dish-brown dots. (L' Horticulture 
Internationale, Brussels.) 

Cattleya bowringiano - blesensis. 

(J, H. F. 1897, 934.) OrchidesB. A 
garden hybrid between C. bowringiana 
and C. hletemU, (C. Maron, Mar* 
seilles.) 

Cattleya breauteana. (j, B. F. 1897* 

934.) A garden hybrid between O 
Loddigesii and C, tuperba. (C. Maroni 
Marseilles.) 

Cattleya chesnelliana. (^. ff. f. 1897, 

954.) A garden hybrid between 
C. hicolor and C. bowringiana, (G. 
Mantin, Orleans.) 

Cattleya dubia. (/. h, f. 1897, 934.) 

A garden hybrid whose supposed 
parents are C, Triana and C, ffarri- 
sonuB. (C. Maron, Marseilles.) 

Cattleya elatior. (s. h. 1897, 300.) a 

garden hybrid between C, interw^ia 
and C, Skin tier i, (G. Mantin, Orleans.) 

Cattleya Feuillati. (•/. ff. F. 1897, 

933.) A garden hybrid between 
C. guttata Leopoldi and C. iuperba, 
(C. Maron, Marseilles.) 

Cattleya OaudiL (j:j7.i^. 1897,934.) 

A garden hybrid between C. guttata 
Leopoldi and C. Loddigatii, (C. Maron, 
Marseilles.) 

Cattleya G^ibbonsiae. (^. ff, i897, 

195.) A garden hybrid between C\ 
Mendeli and C, Loddigesii. (G. 
Mantin, Orleans.) 

Cattleya (Jrossii, KrauzL (^^. 1397, 

113, t. 1436.) Near C. bieolor, or 
possibly a hybrid between C, bicolor 
and C. guttata. Origin uncertain. 
(St. Petersburg, B. G.) 

Cattleya hardyana moortebeeki- 

ensis. (^. fJ- l«y7, 449.) A large- 
flowered highly-coloured form of this 
hybrid. (L. Linden &. Co., Brussels.) 

Cattleya hardyana Beginae. iS. H. 

1897, 449.) Another form of t)us 
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hybrid with the sepals and petals 
straw yellow. (L. Linden & Co., 
Brussels). 

GattleyaHeloisiae. (j3. H. 1897, S85.) 

A (iraarden hybrid between (7. Mossict 
and C. Forbesii mperha. (Qt, Mantin, 
Orleans.) 

Oattleya intermedio — Skinnerii. 

(J, H. F, 189T, 609.) A garden hybrid 
between the plants indicated by its 
name. (G-. Mantin, Orleans.) 

Cattleya labiata snperba. (X. 

1897, t. 660.) Sepals and petals rose 
shaded with purple ; lip letrge, deep 
red -purple. (L'Horticulture Inter- 
nationale, Brussels.) 

Cattleya massiliensis. iR. h, 1897, 

12, t.; a i2. 1897,357.) G. A garden 
hybrid of which Laelia crUpa and 
C, Triana are the probable parents. 
The correct name of this is LaeliO' 
caHUya masnilienHg, (Louis-Foumier, 
Marseilles.) 

Cattleya maxima virginalis. (X. 

1897, t. 558.) Petals and sepals 
white, lip blotched and striped with 
red-purple. (L^Horticulture Inter- 
nationale, Brussels.) 

Cattleya Mendeli Eegeljani. (Z. 

1897, t. 589.) A variety with the 
flower wholly white with the excep 
tion of the diisk, which is striped and 
shaded with sulphur-yellow. (F. Keg- 
eljan, Namnr.) 

Cattleya olivetensis. (//. ff. 1897, 

853.) A garden hybrid between 
C Loddige»ii auperha and C, maxima 
jperuviensu, (G. Mantin, Orleans.) 

Cattleya Eeginae. (/. ff, F, 1897, 

609.) A garden hybrid between Lgelia 
purpurata hlenheimetui$ and Cattleya 
ForhMu. (G. Mantin, Orleans.) 

Cattleya russeliana. (i2. ff. 1897, 

353.) A garden hybrid between C. 
lahiata Warner i and C. sckilleria/ia 
Regnellii, (G. Mantin, Orleans.) 

Cattleya russelliana major- (/2. 

//. 1897, 386.) A garden hybrid 
between C. lahiata Wartieri and (\ 
schUleriana, (G. Mantin, Orleans.) 

Cattleya russelliana sulphurea. 

(jB. H, 1897. 385.) A garden hybrid 
between C, lahiata Warneri and T. 
sehUleriana, (G. Mantin, Orleans.^ 



Cattleya Trianae deliciosa. (X. 1897, 

t. 664.) A form with the Up of a rich. 
purple-red colour, disk golden yellow. 
(Dr. Gapart, Brussels.) 

Cattleya Trianae eminens. (x. 

1897, t. 570.) A form with white 
sepals, pale rose-coloured petals and a 
lip with a lai*ge carmine-purple blotch 
margined with white, disk yellow. 
(L. Linden & Co.) 

Cattleya Trianae ezomata. (x. 

1897, t. 556.) Sepals and petals pale 
rose, lip with an orange-coloured blotch 
surrounded by red-purple. (L. Linden 
&Co.) 

*Ceropegia Woodii, Schiechter. 

ia, a 1897, xxii., 857, f. 104.) Ascle- 
piadeae. G. A small decumbent or 
climbing species with thin stems, 
bearing cordate fleshy grey and green 
leaves, and axillary .flowerp an inch 
long coloured pink and purple. Natal. 
(Kew and W. Bull.) 

*Chionoscilla AUeni. qg, a 1897 

zxi.,191, f . 57.) Liliacess. H. A natural 
hybrid between Chiofiodoxa Lucilits 
and Soilla hifolia. Its charaoters are 
intermediate between the. two parents. 
(Kew.) 

* Cineraria Lynchii. (^. and f, x., 

44.) Compositae. G. A garden hybrid 
between C. multifiora and C. erue/ita 
var. (Cambridge B. G.) 

*Cirrhopetalum Curtisii, Hook. f. 

iB, M, t. 7554.) OrchidesB. S. A new 
species, allied to C, Cumingii, with a 
flexuous rhizome, oynid jweudobulbe 
il in. long, and linear oblong leaves 
4 in. long ; scape 4 in. long bearing an 
umbel of small white, pink and yellow 
flowers. Malacca. (Kew.) 

Cirsium rhizocephalam» c. A. Mey. 

(Jard, 1897, 378.) CompositSB. H. 
A species with very spiny hairy 
leaves and stemless heaids of yellowish 
flowers. Caucasus. (H. Correvou, 
Geneva.) 

Cleisostoma srollingeriannm, 

Kranzl. ^O, C\ 1897, xxi., 70.) Orchi- 
desB. S. A new speeies "of Yanda- 
like habit, but with very short spikes 
of only a single flower, which is 1 in. 
' across and white with red-brown 
Bpots." Snnda Islands. (ZoUinger- 
Jenny, Zurich.) 

Cnicus PrOVOSti, Franchet. (J. li, 
1897, 43.) . Composits. ^H. A near 
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all^ of C, kamtseJuUieuiy but differs 
by its sessile (not amplezioanl) leaves 
with a rounded base, margins cut as 
in C, lanceolatvs. Northern China. 
(Manrice de Yilmorin, Franoe.) 

Cochlioda miniata, L. Lind. (Z. 1897, 

t. 562.) Orchideae. G. Supposed to be 
a natural hybrid between C. iwtzliana 
and (7. vulcaniea, (L'Hortioulture 
Internationale, Brussels.) 

Cochlioda stricta, Cogn. (6^.6'. 1897* 

xxii., 410.) 0-. A new species, with 
ovate compressed, bronzy-green pseudo- 
bulbs, narrow acute leaves, and a 
slender erect peduncle, bearing nu- 
merous erect rose-coluured flowers 
smaller than those of C, rosea which 
they otherwise resemble. Colombia. 
(M. de Lairesse, Liege.) 

Colchicam candidum, Sohott & 

Kotschy. (6?. C, 1897, xxi., 2.) 
Liliacead. H. A free-blooming plant, 
with delicate white flowers flushed with 
pale rose. Asia Minor. 

Colchicum cilicicum. (^G, C 1897, 

zxi.f 2.) H. A species with small 
rose-coloured flowers tipped with red. 
Asia Minor. 

Colchicum Bitchei, b. Br. ((?. a 

1897, xxi., 2.) A small-flowered 
species, the flowers of which appear in 
spring with the leates. Asia Minor. 

Commelina sellowiana. QV. G. 

1897, 287, f. 34.) Commelinacese. G. 
A compact - growing species with 
showy cobalt-blue flowers. Argentina. 
(Dammann & Co., Naples.) 

Cordyline Busselli, Hort. (6^. c\ 

1897, xxii., 221.) Liliaceas. G. A 
form of C. australU with the leaves 
ooloured dull brown, the midrib being 
yellow. (J. Bussell.) 

•Coriaria teiminalis, Hemsi. m.d,g. 

1897, t,;) CoriarisB. H. This plant is 
flgfured in this work under the name of 
C, Ttejtalen^s, Wall. ; it differs however 
from that species in its 6-9-nerved 
leaves and its terminal inflorescences. 
Himalaya and China. (MaxLeiohtlin, 
Baden Baden.) 

•Cotyledon reticulata, Thunb. qg,c. 

1897, xxi., 282, f.) Crassuhioee. G. 
A species with a gouty stem, fleshy 
cylindrical leaves and erect corymbs 
of small whitish flowers, the stalks of 
which are persistent and become spi- 
nous. S. Africa. (Kew.) 



Crinum Laurenti, Durand & De Wild. 

(R. H, B. 1897, 97, t.) Amaryllides. 
G. A white flowered species very 
nearly allied to C, giganteum, Congo. 
(Brussels B. G.) 

*Crinum Woodrowi, Baker, (^. and 

F. 1897, 824.) S. A new species with 
a large ovate brown bulb, witli scarcely 
any neck, and broad glaucous leaves ; 
scape 2 ft., bearing an umbel of about 
twdve white long-tubed flowers. 
Bombay. (Kew.) 

*Croton Eluteria, Benn. iB. Jf. t. 

7515.) Euphorbiaces. S. The souroe 
of the " Cascarilla Bark " of oommeroe. 
It was in cultivation a century and a 
half ago, and after a long interval was 
again introduced to Kew in 1887. It 
is a shrub with wiry branches, ovate 
leaves 2 in. long, grey-green above, 
silvery beneath, and axillary racemes 
of small white fragrant flowers. 
Bahamas. (Kew.) 

Croton Warneri. (i?. H. 1897, 403.) 

S. Apparently a garden form of 
Codiesum vari^gatum. (Chantrier 
fr^res, Mortefontaine, Franoe.) 

Cyclamen colchicum, Aiboff. (Jard, 

1897, 378.) Primulaoeae. H. This 
differs from C. euroj/aum in its larger 
tubers and leaves, and in the wider 
and more obtuse ])etals. Caucasus. 
(H. Correvon, Geneva.) 

Cyclamen Papilio. ( G. and F. x.. 46.) 

G . A seedling sport from C, lat\folinm. 
(persicum.) (M. de Langhe, Brussels.) 

Cymbidium lowianum flaveolum. 

\L, 1897, t. 572.) Orchidesp. S. A 
form with large flowers light yellow in 
colour. (L'Hortioulture Internationale, 
Brussels.) ' 

Cypripedium Amandinae. (R. H. 

1897,286.) OrohidesEJ. Agardenhybrid 
between C, »pi4ierMnum and Cpolitum, 
(Cambet Jt Bessy Lyons.) 

Cypripedium aurelianum. (i2. b. 

1897, 358.) A garden hybrid between 
C, callotum and C, j/JtanioO'»nperbum, 
(G. Mantin, Orleans.). 

Cypripedium Beekmani. CG.aiS97, 

xxii., 388.) S. " Said to be a hybrid 
between C. Boxalli and C. heUlatulumy 

Cypripedium bellatulo - vezilla- 

rium. (iS.ir., 1897,238.) Agardenhy- 
brid between the two species indioated 
by the name. (Mrs. Briggs-Buzy.) 
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Cypripedium charpinianum. (js. H- 

1897, 385.) A garden hybrid between 
C, spiaerianum and C. Morganud, (G-. 
Mantin, Orleans.) 

Cypripedium deedmanianuiii.(6<. c. 

1897, xxii., 888.) S. A garden hybrid 
between C, sjticerianum and C. Cham' 
berlaini, (Birmingham B. G.) 

Cypripedium Duvali. (•/. jsr. F, 1897, 

465.) A garden hybrid — origin not 
stated. (Q. Mantin, Orleans.) 

Cypripedium gibezianum. {j. H. F. 

1897, 746.) A garden hybrid between 
C, wnustum and C\ xemmm, (M. 
Gibez, Sens, France.) 

Cypripedium gratrixianum, wii. 

liams. (0. A, t. 524.) S. A garden 
hybrid between C, hellatulum and (\ 
enfieldetise, (S. Gratriz.) 

Cypripedium Haynaldo - Chamber 

laini. iG, a 1897, xxii., 316.) s. 
A garden hybrid between the two 
species indicated by the name. (E. 
Ai^ worth.) 

Cypripedium Heloisiae. (^. //. 1897, 

281.) A garden hybrid between (\ 
gemmifertim and C, £oxalli nigrescent. 
(G. Mantin, Orleans,) 

Cypripedium insigne. (/:. i897, t. 

663.) G. Three forms of this species 
are fignured here, Tiz. : ///*<• w?w, m- 
macidatuM, picturatiim, (L. Linden 
& Co., Brussels.) 

Cypripedium lawrencianum tri- 

euanum. (X. 1897, t. 675.) S. This 
is a fine form with a large and highly 
coloured standard ; petals very long, 
and slipper more deeply coloured than 
usual. (L. Linden & Co., Brussels.) 

Cypripedium lebrunianum. (^s.n. 

1897, 458.) A supposed natural hybrid 
between C, s^ioerianufn and C. pvr- 
pwratum. (L'Horticulture Intema- 
tionale, Brussels.) 

Cypripedium macrocarpum. (i;. h, 

1897, 282.) A garden hybrid— paren- 
tage not given. (M. Bleu, Paris.) 



^] 



^ripedium Marnritae. (i2. h. 

197, 282.) A garden hybrid between 
C, erotiiaimm and C, harhatum war' 
neriamtw. (G. Mantin, Orleans.) 



Cypripedium nobile. (iK. if. 1897, 

282.) A garden hybrid— parentage 
not given. (M. Bleu, Paris.) 

Cypripedium norrisianum. cg, w. 

1897, xiv., 146.) S. A garden hybrid 
between C. purpuratum and C, leeanum. 
(F. A. Rehder.) 

Cypripedium Pauli. (X. 1897, t. 57i.) 

A garden hybrid between C. insigne 
CTumtifii&nd (\ rUlomm Boxalli. (G. 
Miteau, Jette St-Pierre, Belgium.) 

Cypripedium rimbertianum. (^R. //. 

1897, 281.) A garden hybrid between 
C oiliareand. C, Hookeng luteum. (G. 
Mantin, Orleans.) 

Cypripedium russellianum. (i2. //. 

1897, 281.) A garden hybrid between 
C, swaiinmHum and C. spicermnnm 
magnificum, (G. Mantin, Orleans.) 

Cypripedium aenonenie. (j, H. f. 

1897, 746.) A garden hybrid between 
C, villosum and C\ Lowil. (M. Gibez, 
Sens, France.) 

Cypripedium Simonei. (j. it, f, 1897, 

944.) A garden hybrid between (\ 
leeanum and C, hmgne Cltantini. (M. 
Courmontagne, Pans.) 

*Cypripedium spectabile var. album. 

(fif. and F. 1897,216.) G. A variety 
with pure white flowers. (Kew.) 

Cypripedium Vipani Coruingii. CO. 

R. 1897, 241, f. 11.) S. A garden 
hybrid of doubtful parentage. (£. 
Coming, New York.) 

*Cyti8U8 kewensis. ((?. a 1897, xix., 

698.) Leguminoeae. H. A garden 
hybrid between C, Ardohd and C, 
albut, {Ketv.) 

Delphinium speciosum var. glabra-* 

tum, Stapf. (G, a 1897, xxii., 307.) 
Banunculacefl3. H. Similar in growth 
and flowers to D. cashmiriannm, but 
with larger inflorescences and longer 
spurs to its flowers. Himalaya. (Haage 
k Schmidt, Erfurt.) 

Dendrobium BackhouBei. (O. R. 

1897, 110, 146.) Orchideae. S. A 
garden hybrid between D. tortile and 
J), thgrsijiorum. (J. Backhouse k, 
Son.) 

Dendrobium barbatum, Cogn. ( G. a 

1897, xxii., 394.) S. A new species, 



Digitized by 



Google 



44 



allied to B, HUatum, with Bhort 
pflendobulbs, bearing six or Beyen 
lanceolate linear green leayee about 
Sin. long ; raoemoB terminal, short, 4-6 
flowered; flowers white, lip three - 
lobed, edged with long fleznoas hairs. 
Burma. (M. de Larisse, Liege.) 

Dendrobium borberryanum. (^o. a 

1897, xxi., 116; O.B.1897,S0. K A 
garden hybrid between B dominia?ni.fn 
and D.findlayaHHm, (J. Chamberlain.) 

Dendrobioin coeleste, Loher. co. a 

1897, xzii.) S. Anewspedee. '*The 
fleshy flowers are dark bine, the ovary 
and spar purple; sepals and petals 
ovate, sub-equal ; Up obovate, blunt." 
7 Philippines. 

Dendrobium greatrixianam. ( o. c. 

1897, xxii., 222.) S. " A prettv slender 
species with white flowers and a large 
ovate labellum with a blotch of purple 
at the base and apex." New Guinea. 
(P. Sander & Co.) 

Dendrobium nobile virginale. 

CO, R, 1897, 145, f. 8.) S. A variety 
with pure white flowers, save a tinge 
of pale primrose on the labellum. 
(F. Sander & Co.) 

Dendrobium papilio, Loher. (^. a 

1897, xxi. 416.) S. A new species, 
allied to I), omnienatum. Stems thin 
and grass-like ; flowers large, solitary 
pale rose-coloured, fragrant, pendant, 
lip wavy, purple veinedC ? Philippines. 

* Dendrobium sartnentosum, Boife. 

(^. M. t. 7627.^ S. Habit of, and 
allied to, 2>. barbatulum. Stems very 
slender, 18 in. long, branched ; leaves 
produced before the flowers, the latter 
being solitary or two or three together, 
1 in. across, white with a yellow blotch 
and a few lines of crimson at the base 
of the labellum. Burma. (Eew.) 

Dendrobium taurinum var. amboin- 

eUBO, Bolfe. (6>. B, 1897, 804.) S. A 
variety with flowers coloured yellow, 
spotted with brown, the type being 
white and purple. Ambcyna. (J. 
Yeitoh k Sons.) 

Dendrobium Victoriae Refldnae, 

Loher. (G^. C. 1897. xxi. 899? xxii! 
121, f. 34.) ft. A new species. *'Its 
branching stems produce great num- 
bers of rich dark blue and white 
flowers in trusses; the sepals white, 
blotched with blue, the oblong lip 
blue. Philippines. (T. Statter.) 



* Deutsia corymbiflora. (i?. B. 1897 

486.) Saxifrages. A shrub with 
slender branclue, yeUowish-grey bark, 
ovate-lanoeolate acute deep green, 
tomentoee, somewhat rough leaTes, 
and erect panioles of nnall white 
flowers. Western China. This plant 
has been referred by Franchet to his 
I), setehueneim*, (Maurice L. de 
Yilmorin, France.) 

* Diervilla praecox, Lemoine. cfffi- 

1897,898, 1. 1441.) Caprifoliaoese. H. 

A. Japanese species nearly allied to 
D. amabilis ajid D.fiorida. (Lemoine, 

Xancy.) 

* Dimorphotheca loklonia, D. c. 

iB. M, t. 7686.) Composite. G. A 
herbaceous perennial with subsessile 
lanceolate toothed leaves 5 in. long 
and erect axillary scapes ; flower- 
heads 8 in. across, ray-florets purple 
outside, ivory white inside, disk violet. 
S. Africa. (Kew.) 

Diplacus tomentoBUB. ( w. o, 1897, 

66.) ScrophularinesB. H. This differs 
from B. gltUimtut in its bright green 
leaves which are clothed beneath with 
a white wool, as are the calyx and 
voung stems. California. (Lemoine, 

Dipladenia speciosa, Hort. (Aiiui. 

Cnt. 1897, 12, f.) Apoteynaoese. S. Said 
to be a garden hybrid between 2>. 
brearleyana and an unnamed species. 
(F. Sander k Co.) 

Dombeya Cayeuxii. (Ji. ff. i897, 

544, t.) SterculiacesB. S. A garden 
hybrid between B. MatterHi and 

B. Walliehii, (Lisbon B. G.) 

Doryopteris Duvalii. (jR. m 1897, 

663, f. 168.) Filioes. G. A garden 
hybrid between B, tapUtifolia and B, 
palm^a, (Duval, Versailles.) 

Draba aeabra, c. A. Meyer. (Jard. 

1897, 378.) Crucifene. H. A pretty 
rook plant with glossy green juniper- 
like leaves and yellow flowers. 
Caucasus. (H. Correvon, Geneva.) 

* Drimia Coleae, iiaker. (J?, m, t, 7665.) 

Liliaceae. S. A new species with a 
large globose brown bulb, oblong 
leaves 8 in. by 3 in., pale glaucous 
green spotted with darker green ; 
spike erect 8 in. long, spotted with 
brown and bearing numerous flowers 
I in. long with reflexed greenish 
segments and purple anthers. Somali- 
land. (Kew.) 
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Bchinooaetus schilinzkyanuSfFerd. 

Haagre. (JT. K. 1897, 108.) Gacte». 
G. Plant globo0e or venr shortly 
oylindrioal ; ribe hardly developed ; 
spines short. In general aspeot iMs 
plant resembles J^.^mmtliM. Paragnay. 
(Haage, Jnnr., Erfurt.) 

Bohinooerens Hempelii, F. Fobe. 

(if. K. 1897, 187, f.) Cacteae. A 
speoies with dark green ten-ribbed 
stems and brownish spines. Mezioo. 
(F. Fobe-Ohom, Germany.) 

Bchinopsis Pentlandii var. oohro- 

leuca, R. Mey. (Jf. JT. 1897, 54, f.) 
Gacteae. Gr. A variety differing from 
the type in its yellowish- white flowers. 
(Hildmann, Berlin.) 

Ipicattleya matntina. (^o. a 1897, 

xri., 210, 233, f. 77.) Orchideae. 8. 
A garden hybrid between Epidendrum 
radieang and CattUya hmoringiuna, 
(J. Yeitoh jt Sons.) 

Ipidendmm radico - yitellinum, 

Hort. ((9.. a 1897, xxii., . 16.) 
OrohidesB. G. A garden hybrid between 
the two species indicated by the name. 
(J. Yeitch ft Sons.) 

Ipidendnun stanhopeanain, Kianzi. 

((?. C. 1897, rrii., 29.) G. Anewspecies, 
allied to K carinatum, having short 
thin stems, small leaves and terminal 
racemes of small green and purple 
flowers. Colombia. 

Ipilaelia bellaerensis. (iz. H, 1897, 

353.) Orchideae. G. A garden hybrid 
between Laelia antutnnalU and 
Epidendrwn eUiare. (G. Mantin, 
Orleans.) 

Ipilaelia radioo-purpurata. (6^. a 

1897, zzii, 61, 83, f. 23.) A garden 
hybrid between Epidendrum radicans 
and Laelia purpurata, (J. Veitch & 
Sons.) 

Iremnrns baoharious, Regei. (^Qard. 

1897, U., 396.) LiliaceaB. H. This Cen- 
tral Asian species is here mentioned as 
being in flower in the garden of A. K. 
Bnlley. 

Iriopsis Helenae, Kranzi g. r. 

I897,xxii.,98.) Orchideae. S. Anew 
speoies and the finest of the genus. 
Psendobulbe 16 ins. long ; leaves linear 
lanceolate ; scape 20 ins. long bearing 
several flowers which are not unlike 
those of E, hiloha, but twice as large. 
Pern. (F. Sander ft Co.) 



*Erodiam ohryBanthum, LHer. 

(^Gard. 1897, lii.. 208.) Geraniaceae. 
H. A very distinct speoies with finely 
cut silvery foliage and lemon yellow 
flowers. Greece. (A. K. Bulley.) 

*£rvthroniam Johnsoni, Boiand. 

(Gard, 1897, li., 136. f.) Liliaceae. H. 
A distinct species with scapes 10 to 
12 inches hiirh, bearing flowers of a 
reddish pink hue, deeper on the outside, 
together with a zone of orange yellow 
at the base of the petals. Or^on. 
(R. Wallace ft Co.) 

'Erythronium revolutuin, Smith. 

iG. M, 1897, 220, 270.) A speciee with 
marbled leaves ; the flowers, which 
vary in colour from white to rose, are 
borne on scapes about 1 ft. high. 
N. America. (R. Wallace ft Co.) 

*E8callonia langleyenBis. ^g, c. 

1897, xxii., 17, f. 4.) Saxifrageae. H. 
A gnrdenhybrid between E.phUlipiana 
and E, nuirrantha, (J. Yeitch ft 
Sons.) 

Eugenia Ouabiju, E. Andrd^. (iz. s, 

1897, 304, t.) Myrtaceae. G. A gla- 
brous shrub or small tree with dark 
green leathery leaves, greenish-white 
flowers and blue-black edible fruits 
about the size of a cherry. Urugrnay. 
(Ed. Andr6, France.) 

FicuB radicans variegata, Bull. ( G. 

a 1897. xxii., 149.) Urticaceae. S. 
A variety with leaves margined with 
creamy-white. (W. Bull.) 

•Pritillaria pluriflora, Torr. CG. a 

1897,xxi.,231,f.76.) Liliaceae. H. A 
distinct plant, about a foot high, bear- 
ing several reddish purple nodding 
flowers on long pedicels. California. 
(Kew.) 

*Fritillaria sieheana, Hausskn. (g, 

C. 1897, xxi., 16.) H. A species growing 
about 1^ feet high, bearing large 
and striped red flowers. 



•FritillariaWalBJewi,liegei. ^Gard. 

1897. lir., 244, t 1137.) H. A showy 
plant is here figured. Fls. whitish on 
the outside, shaded with dove colour 
inside, white marks on crimson ground. 
Turkestan. (Barr ft Sons.) 

^Fuchsia triphylla superba. iG. a 

1897, xzii., 221.) Onagrarieae. G. 
Probably a clumce hybrid between 
F. triphylla and F, eorymbifiora. The 
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flowers are larger and different in 
ooloor from those of F, triphylla. 
(R. Veitch & Son.) 

Oalanthus cilicious, Baker. (^. (, 

1897, xxl, 214.) Amaryllldefe. H. 
A species closely allied to O, Faster!, 
but differing in its less robnst habit, 
much narrower leayeSf and absence of 
the large green blotch on the lower 
half of the inner segments of the 
perianth. Gilician Taurus. (T. S. 
Ware.) 

Oalaiithns Nicana. C^ard. 1897, li., 

283.) Liliaceas. H. A late flowering, 
distinct snowdrop with broad short 
foliage. Doubtless G. tUturue, Baker, 
is the plant meant. (J. Wood.) 

Oazania nivea grandiflora. (iz. H. 

1897,351.) Compositas. H. A garden 
hybrid between G, splendem and G. 
tiitea. (Lemoine, Nanoy.) 

*aaBania nivea latiflora. (Oard. 

1897, lii., 277.) Composite. Qt, A form 
with large whitish or cream coloured 
flowers. (Kew.) 

Oeum speoiosam, Aiboff. {Jard, 1897, 

378.) BosacesB. H. A tall-growing 
species with orange-yellow flowen. 
Caucasus. (H. Correron, OcBera.) 

'Gladiolus faBOO-viridiB, Baker. 

Flora Cape/nfh, vi., 680.) Irideae. G. 
A new species near G, draoocepkalus. 
Leaves ensiform, 16 in. long, 1 in. wide : 
stem 2 ft. long, bearing 12 flowers 2 in. 
long, greenish with minute stripes of 
claret-brown. S. Africa. (Kew.) 

*(}oiiiphocarpa8 setosus, Br. (7y. .v. 

t. 7636.) Asolepiade». Q. Allied to 
G, /ruticosuif but with glabrous 
greenish-yellow flowers. It forms a 
small shrub with narrow lanceolate 
glabrous pale green leaves and bears 
numerous umbels of flowers about the 
apex of the branches. S. Arabia. 
(Kew.) 

Gymnofframme sprengeriana. 

(ir. G. 1897, 267.) FiUoes. S. A 
garden hybrid between G, argentea 
and G, laueheana, (Bagionieri, Montall 
Angliana, Tuscany.) 

Habenaria BUioti, Boife. iG, c. 

1897, zzi., 407.) OrchidesB. S. Leaves 
lanceolate, bright green, luxuriant on 
a strong stem; flowers green, spur 
lonff aiuL thin. Madagascar. (Her- 
renhausen.) > 



'Habenaria rhodooheila, Hance. 

CB. M, t. 7671.) S. A near ally of 
H, militarii. Tuber cylindric, fleshy ; 
lower leaves oblong, acuminate, 6 ins. 
long, upper smaller ; stem, including 
raceme, a foot high ; flowers 1 in. long, 
sepals and petals small, green ; lip 
large, four-lobed scarlet; ^pur 2 ins. 
long, yellow. S. China. (Kew.) 

Haemanthus longipes, Engl. cx.B. 

1897, 290, t.) AmarylUdeaB. S. A 
species with cinnabar-red flowers 
allied to H. rupsstrU. Cameroons. 
(Berlin B. G.) 

HelianthuB Ligeri. (/. it F, 1897, 

741.) Compositae. H, A garden 
hybrid between II. rigidnis and //. 
laetifloruit. (M. Millet fils, Bonig-la- 
Reine, near Paris.) 

HeliopsiB pitcheriana. (6^. M. 1897, 

465.) Compositas. H. A form of H, 
seabra with rich orange flowers. 
(O. Paul & Son.) 

Hemerooallis oitrina, BanmL 

(^. r. O. 1897, 160, t 7.) LfliaoesB. 
H. This spedes, with lemon-yellow 
flowers, diffen from H. minor in 
having leaves twice as broad and 
muohiarger flowers ; from H. DawtoT' 
tieri in tlie longer scape, by its leaves 
being three times as long ; by the 
longer tube and the flowers twice the 
size. China. (Florence B. G.) 

Hemerocallis flavo - Middendorffii. 

(i?. //.1 897, 247.) H. A garden hybrid 
between the two species indicated by 
the name. (Dr. H. Christ, Basle.) 

Hemerocallis fulva var. maculata, 

Baroni. (^. T. O. 1897, 176.) H. 
A form differing from the type in 
having a deltoid reddish-purple blotch 
on the inside of the flower. North- 
western China. (Florence B. G.) 

*Hemipilia amethystina, Roife. 

(^. M, t. 7621.) Orchideae. S. A 
new species, with a small fleshy tuber, 
bearing a solitary ovate, cordate leaf, 
4 ins. long, yellow-green, marbled with 
brown. Scape erect, 8 ins. lono*, bearing 
numerous Ophrys-like flower:*. ^ in. 
across, white and purple. Burma. 
(Kew.) 

*Heracleain mantegaBzianom, 

Levier & Somm. (/ard. 1897, 377.) 
Umbellifero. H. A gigantic Cow- 
parsnip with umbels a yard and a 
half across. Caucasus. (H. Correvon, 
Geneva). 
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^Heuchera bmoides. (ir. Q, 1807, 

66.) BudfrageflB. H. A garden hybrid 
between Tiarella purpurea and Heuch- 
era sanguinea. (M. Lemoine, Nanoy.) 

*Holothriz orthooeras, Beiobb. f. 

CB, M, t. 7623.)i OrohidesB. G. A 
small terrestrial orchid with a pair of 
annual leaves, OTate, 2 in. long, green 
with grey reticulations; scape erect, 
6 in. long, purple, bearing numerous 
small flowers, which are white striped 
with purple. S. Africa. (Kew.) 

Ipomoea gossypioides. (if. o. 1897, 

26, f. 9.) Convolvulaoeae. G. An 
annual, non-climbing species with 
long-stalked green leaves and showy 
rose-coloured flowers with red-purple 
throat. Southern Argentina. (Dam- 
mann & Co., JN^aples.) 

Ipomoea imperialis aorata. cb.t. o, 

1897, 52, f. 7.) H. H. "A vigorous 
olimber, with golden leaves and blue or 
rogy-lilac flowers." (Dammann & Co., 
Naples.) 

Ipomoea imperialis ooUata. iS, T,o, 

1897, 53, f. 8.) H. H. A fonn with 
variable-coloured flowers, the ootoIIm 
with wavy, crimped margins. (Dam- 
mann & Co., Naples.) 

Ipomoea perringiana,Dammer. ((?. c, 

1897. xxii., 410.) 8. A new species 
with slender climbing stems, covered 
with stellate hairs ; leaves petiolate 
ovate, lobed at the base ; flowers hypo- 
craterifomi, 3 in. long, violet-rose. 
Cameroons. (Berlin B. Gr.) 

Iris germanica maxima, (^g. m, 

1897, 387.) Irideae. H. A large form 
of this species, with rich blue falls 
and pale blue standards. (T. S. Ware.) 

Iris lupina lorida. (ir. o, 1897, 

246, t. iii.) H. A variety of this rare 
Oncocyclus Iris with limb of ashy- 
grey, instead of yellowish green 
groundcolour. Armenia. (Dammann 
k Co., Naples.) 

Iris persica vogeliana. (^o, a 1897, 

xzii., 426.) H. A variety with silver- 
grey flowers, the segments having a 
large claret-coloured spot. (Herb & 
Wulle, Naples.) 

Iris BndinL (TT. g. 1897, 296.) H. A 

garden hybrid between 7. atropur' 
purea and 7. Lorteti, (Herb & WuUe, 
Naples.) 



*Kalanchoe flammea, stapf. (if. B. 

1897, 266; G, and F. 1897, 293.) 
Crassulaceffi. G. A new spedes allied 
to X. glaueeseenSj having shorter 
spathulate fleshy crenate leaves, on 
stems about a foot high, and an erect 
long-stalked corymbose cyme of 
numerous tubular bright scarlet 
flowers. Somaliland. (Kew.) 

^Eniphofla breviflora, Harv. cb. m, 

t 7570.) LiliacesB, G. A near ally of 
JT. modeeta from which it differs chiefly 
in having bright yellow instead of 
white flowers ; leaves linear 2 ft. long ; 
peduncle erect, 2 ft. long bearing a 
raceme 4 in. long, of short tubular 
flowers. Natal. (Kew.) 

*Eniphofiaprimalina, Baker. Qi^ra 

Cape/uu, VI., 533 j G, and F,, x., 74.) G. 
A new spedes near ir.9i0^a^»m. It has 
leaves 3 ft. long and 1 in. wide ; scape 
3 ft. high bearing a raceme 6 in. long 
of tubular primrose-yellow flowers. 
Natal. (Kew.) 

Laelia anoeps kienastiana. (^. a 

1897, Ki, 116.) OrchldeBB. G. A 
variety with the front lobe and edges 
of the lip coloured dark rose. (I. Brandt, 
Zurich.) 

Laelio-oattleya behitnsiana in- 

versa. (J. H.F. 1897, 609.) OrohidMe. 
G. A gaiden hybrid between Cattleya 
Loddufesii superba and Laelia eUgan* 
tola rat a. (G. Mantin, Orleans.) 

Laelio - cattleya broomeana, j. 

O'Brien. (6». T. 1897, xxii., 174.) G. 
Allied to L. elegatu. Flowers 6 in. 
across, sepals 1 in. wide, petals ovate, 
lip broad, flat ; colour rosy-mauve 
with a crimson-purple blotch on front 
lobe of lip. Brazil. (J. Broome.) 

Laelio-eattleya digbyana-Trianae. 

(<9. C. 1897, xxi., 261.) S. A garden 
hybrid between the plants indicated 
by the name. (J. Yeitch & Sons.) 

Laelio-cattleya Margaritae. (j, h, 

F. 1897, 437.) A garden hybrid 
between Laelia grandU and Cattleya 
Moiiiae, (G. Mantin, Orleans.) 

Laelio-cattleya olivatensis. (jt.B. 

1897, 282.) A garden hybrid between 
Laelia aneepe morada and Cattleya 
bowringiana. (G. Mantin, Orleans.) 

Laelio-cattleya parisiensis. (^s.H. 

1897, 160; N. G. M. 1897, 244.) A 
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garden hybrid between CMtlryn. 
Warneri and Laelid puilp»rata, (M. 
Alfred Bleu, Paris.) 

Laelio - cattleya Reginae. (S. ff. 

1897, 300.) A garden hybrid between 
Laelia purpura tavkud Cattleya Forb^H. 
(M. Mantin, Orleans.) 

Laelio-cattleya stelzneriano- 
hardyana. (/ JT. F. 1897. 935.) A 

garden hybrid between the plants 
indicated by the name. (C. Maron, 
Marseilles.) 

Laelio-cattleya Thorntoni. qo. r- 

1897, 339.) G. A garden hybrid be- 
tween Laelia digbyana and Cattleya 
gaskelliam. (T. W. Thornton.) 

Laelio-cattleya tyntesfieldensis. (O, 

R, 1897, 169.) 6. A garden hybrid 
between Laelia purpurata and Cattleya 
dotciana. (G. W. Law Schofield.) 

Laeliodendrum bellaerense. (,J-it.F, 
1897, 602.) [See Epilaelia bellaer- 
ensis.] 

Laeliodendrum Margaritae. iJ.HF. 

1897, 1245.) OrchidesB. Agarden'hybrid 
between Laeliu grandU and Epiden- 
drumfaleatvm or E, parkinsonianum. 
[This is an Epilaelia.] (G. Mantin, 
Orleans. 

Lapageria rosea Ilsemanni. (Gji. 

1897, 617, t. 1445.) Liliaoeae. G. A 
free -flowering vigorous form with 
larger and more brightly coloured 
flowers than those of the type. (F. 
Sander & Go.) 

Lavatera crestiana. (^g, a 1897, 

xxi., 9; R.H, 1897, 351.) MalvaoeeB. 
H. A garden hybrid between L. 
trimeUris and L. mafUima, (Mioheli, 
Gkneva.) 

Leptosyne Stillmani, a. Gray. iGfl, 

1897, 612, f. 83.) Compositae. H. A 
beautiful annual with yellow flower- 
heads and leaves with linear lobes. 
California. (Ernst Benary, Erfurt.) 

*Linariaantirrliinifolia, Hort ( Oard, 

1897, lii., 388.) Sorophularineae. H. 
A dwarf spreading plant 6 to 8 inches 
high, the purple flowers being arranged 
in racemes, very free. Spain, (R. 
Yeitoh & Sons.) [This is the same as 
L, antirrhinoideSf Coss. a syn. of L. 
CavanUUiii, Ghav;] 



Lobelia Rivoirei, Hort. iG, a 1897, 

xxii., 426.) Campannlaoe». H. A 
perennial with clear roee-ooloored 
flowers. (Rivoire & Son, Lyon.) 

Lomaria ciliata grandis. (^o. and F. 

1897, 204.) Filioea. S. A variety 
with pinnaB as wide as in Blechnum, 
hraMUrate, (T. May.) 

Lonicera thibetica, Bur. & Franch. 

(./. U, F. 1897, 743.) Caprifoliaoeae. 
H. A small-leaved bush honeysuckle 
of compact habit, leaves dark green 
above, glaucous beneath ; flowers 
fragrant, small, rose-tinted. Western 
China. (Maurice L. de Yilmorin, Les 
Barres, France.) 

Luddemannia sanderiana, Kranzi. 

QG. r. 1807, xxii., 138.) OrchideBB. 
S. A new species resembling X. 
Lehmamii, differing in the cream 
colour of its flowers, especially in the 
lip, which is white with purple blotches 
and a cushion-like hairy callosity of 
the darkest purple. Colombia. (F. 
Sander k Co.) 

Lycaste Mantini. as, jet. 1897, no.) 

Orchideae. G. A garden hybrid be- 
tween L, Skimieri and L. Deppei, 
(G. Mantin, Orleans.) 

Mamillaria hirsohtiana. (^y. G. m- 

1897, 154.) Cactese. G. A very spiny 
species with numerous large flowers 
from rose to dark red in colour. (F. 
C. Heinemann, Erfurt.) 

*Mapania pandanifolia, Hort. CG.c. 

1897, xxi, 353 ; Sand, Cat, 1897, 14. f.) 
CyperacesQ. S. Leaves arching, green, 
2 ft. long, 14 in. wide. Grows to a 
height of about four feet. Habitat not 
recorded. (F. Sander & Co.) 

Maranta Chantrieri, Ed. Andr^. (i?. 

H. 1897, 401 ; J, H, F, 1897, 662.) 
Sdtamineee. S. A handsome species 
with grey-green wavy leaves traversed - 
by oval-oblong acute bands of deep 
green and thr^d like lines of the same 
colour. Brazil. (Chantrier fr^res, 
Mortefontaine, France.) 

Maranta minor, chantrier. (/;. h. 

1897, 403.) S. A small-growing 
species with subcordate emerald-green 
leaves, bearing six distant blotches of 
deep red-brown. Brazil. (Chantrier 
f rires, Mortefontaine, France.) 

Maranta picta, Hort iG, c, 1897, 

xxii., 293.) S. A tufted plant, with 
elegant broadly • lanceolate leaves, a 
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foot long, deep green with an Irregular 
area of (rreenisli yellow running along 
the midrib. Under side coloozid deep 
purple. (W.BnlL) [This is probably 
a Calathea.] 

Harattia fiurkei, Baker. ((9. a 1897, 

xzii., 425, f. 129.) Filices. S. JL 
new species, allied to M, alata. Stook 
stoat, priokly, green, above a foot long ; 
frond sqaare tripinnate, above a foot 
long and wide, bright green ; pinnae 
in four opposite pairs ; pinnules 
crowded, lanceolate, 1 ^ in. long, ere- 
nate. Colombia. (J. Veitch k Sous.) 

Hazillarla elegantula, Rolfe. QO. 

a 1897, xxii., 888, 420, f.) Orohideae. 
&. A new species, allied to M./uoatUf 
having yellow and white segments 
spotted with brown. (F. Sander & Co.) 

HeloCaotUB humillB, Suringar. (<9/7. 
1897, 281, t. 1439.) Cacteae. Q. A 
low-growing, depressed-ovate, grey- 
green species with carmine-red flowers. 
Venezuela. (Dammann & Co., Naples.) 

Hiltonia Binoti, Cogn. CO. a 1897, 

xxii., 393.) Orchidete. G. A new 
species "recalling some forms of Jf. 
Candida^ the pseudobulbs, leaves and 
size and form of flowers being nearly 
identical with those of that 8x>ecie8. 
The sepals and petals are cinnamon- 
brown, with the apex, a narrow margin, 
and one or two imperfect transverse 
bars of pale greenish yellow ; lip violet 
purple." Brazil. (A. Peeters, Brussels.) 

Hiltonia leopoldiana. qgji, i897. 

508.) G. Bright rose with dark blotch. 
Colombia^ [Probably M, vexUlaria 
Zeitpoldii.] (A. A. Peters, Brussels.) 

Miltonia peetersiana. ((?. a 1897, 

xxii., 222.) G. Said to be a natural 
hybrid between M. spectabilU more- 
liana and M, Clowetii, (R. J. 
Measures.) 

Miltonia vexillaria. iL, 1897, t. t. 

679-80.) Several varieties are here 
figured under the names alha, hellatida^ 
ffloriotta^ lineata and tricolor, (L. 
Linden & Co.) 

Miltonia vexillaria bousiesiana. 

OS. i/. 1897, 160.) This differ* from 
the type in having large deep purplish- 
red flowers. (L*Horticulture Inter- 
nationale, Brussels.) 

Miltonia vexillaria kirsteiniae. 

iL, 1897, t. 588.) In this form the 
sepals and petals are rose-tinged except 



at base, where they are rose-purple ; 
lip white, disk yellow, the three teeth 
of the crest red-purple. (L. Linden 
& Co., Brussels.) 

Miltonia vexillaria quadricolor. 

(5. //. 1897, 238.) A form with white- 
margined rose-coloured sepals, white- 
bordered petals with an intense rose- 
purple base, and a large yellow disk. 
(L'Horticulture Internationale, Brus- 
sels.) 

Miltonia vexillaria vittata. (X. 

1897, t. 676.) A form with sepals and 
petals deep rose at the base changing 
to pale rose in the centre, and nearly 
white at the tips. (L^Horticulture 
Internationale, Brussels.) 

Mormodes ladium, Rolfe. ((?. a^id F, 

X., 54.) Orchidese. S. A new species 
near M. igneum. It has an erect scape 
1 ft. long, bearing about a dozen large 
dull red flowers with a yellowishabrown 
lip. Peru. (Hon. W. Rothschild.) 

Mulgedium albanum, D.c. {Jard, 

1897,378.) Composita3. H. A peren- 
nial species with panicles of azure-blue 
flower heads. Caucasus. (H. Correvon, 
Geneva.) 

*Mynnecodia Antoinii, Beocari. 

(B. M. t. 7617.) Bubiace®. S., 
Tuberous base of stem 20 in. in 
circum. covered with spines ; upper 
portion 9 in. long, 1| in. in dia., 
covered with imbricating woody 
shields ; leaves elliptic-ovate 4 in. 
long, bright green ; flowers small, 
white. Torres Straits. (Kew.) 

Mystacidium hariotiannm, Eranzl. 

0/:jff.l897,16.S.)OrchideaB. S. A near 
ally of if. CAerajithus) erythropoUin' 
ium and M. xanthopollinium^ differing 
from the latter in the racemes being 
longer than the leaves in its longer 
sepals and blunt spur, &c., and irova. 
the former in its simply bilobed 
obtuse leaves and by its entire lip. 
Flowers minute. Madagascar. (Lux- 
emburg Garden, Paris.) 

Nepenthes Tiveyi. ^o. a 1897, xxii., 

201, ff. 59, 60.) Nepenthaces. S. A 
garden hydrid between N. Veitehii 
and N» (hirtiMi nuperha, (J. Veitch 
& Sons.) 

•Nepenthes Wittei. iVtUch Cat. 

1897, 7.) S. A garden hybrid between 
N, CwrtiHi and an unnamed species. 
(J. Veitch & Sons.) 
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Nidularium versaillense. (j. H. f. 

1897, 545.) Bromeliaoeae. S. A garden 
hybrid between A. Mayevdorji and 
N,prirwep8. (A. Truflfaut, Veraailles.) 

Nymphaea ellisiana, E. Andr^. 

{R, H, 1897, 513.) Nymphaaceae. H. 
Flowers four inches or* rather more 
in diameter, petals bright scarlet, 
stamens with broad filaments of a 
bright orange colour. Q«rden origin. 
(LatouT - Marliac, Temple • sur - Lot, 
France.) 

Nymphaea Oreyae. cy, a, m. 1897, 

187.) O, A garden hybrid between 
-Y, scuti/olia and iV. gracilU. 

Nymphaea glorio8a,E.Andr^. iR.H. 

1897,513.) H. Flowers large, upwards 
of 6 in. in diameter, brilliant carmine- 
red in colour. Garden origin. (Latour- 
Marliac, Temple-snr-Lot, Fi*anoe.) 

Nymphaea odorata exquisita. (^bji, 

1897, 513.) H. Flowers three inches 
or rather more in diameter, petals a 
beautiful soft rose colour — ^paler to- 
wards the centre— filaments pale yel- 
low, anthers yellow, stigmatic crown 
pale yellow, Garden origin. (Latour- 
Marliac, Temple-snr-Lot, France.) 

Nymphaea zanzibarensis azurea. 

iZ. Ir. 1897, 328. t.) G. A garden form 
with coarsely toothed glossy leaves, 
spotted with deep violet ; flowers blue- 
violet, stamens with yellow filaments 
and violet anthers. (Latour-Marliao, 
Temple-sur-Lot, France.) 

OdontoglossnmAdrianae. (Z. i897, 

t, 590.) OichidesB. G. A praiden 
hybrid between O, eri^jmm and O. 
hunnetoellianum, (L. Linden k Co., 
Brussels.) 

Odontoglossum andersouianum 
bogaerdeanum. (o. a. i897, 305, 

f. 14.) G. A variety with broad seg- 
ments, coloured light yellow, tinted 
with rose and heavily blotched with 
brown. (De B. Crawshay.) 

Odontoglossum cirrho-Halli. (z. 

1897, t. 669.) A garden hybrid be- 
tween the species indicated by the 
name. (L'Horticultnre Internationale, 
Brussels.) 

OdontogloBsum crispnm heliotro- 

pium. (6^. (7. 1897,X3ci., 293.) G. A 
variety with large rose-tinted purple 
spotted flowers. (R. B. White.) 



Odontoglossum erispum Ee^Ijani. 

(£. 1897, t. 665.) G. A form with 
the flowers copiously spotted and 
blotched with reddish -brown. (L. 
Linden & Co., Brussels.) 

Odoutoglossum crispum Lindeni. 

(i, 1897, t. 667.) A form with the 
blotches of the petals red and those of 
the other parts of the flower brown. 
(L. Linden k Co,, Bnusels.) 



Odontoglossum crispum LucianL 

(i. 1897, t. 568 ; G, C 1897, xxi., 210.) 
A variety witii large well-formed 
flowers, white tinged with rose and 
marked with large purple -brown 
blotches. (L'Horticulture Inter- 
nationale, Brussels.) 



Odoutoglossnm crispum moorte- 
beekiense. (A s, 1897, 258, f. 105 ; 

i. 1897, t. 581.) A form with large 
purple-red blotches on the petals. 
(L*Hortioulture IntemationiJe, Brus- 
sels.) 

Odontoglossum crispum spectabile. 

(Z. 1897, t. 552.) G. A form with 
large chestnut-brown blotches. (L. 
Linden & Co., Brussels.) 

Odontoglossum dayanum. Rchb.f. 

(6'. a 1897, xxii., 388.) G. Similar 
to O. j^ra^stanSy with large cream- 
white flowers profusely spotted with 
cinnamon-brown, lip white and pale 
mauve. (Baron Sir H. Schroeder.) 

Odontoglossum ezoellens Lowiae. 

(fi*. a 1897, xxi., 294.) G. A varied 
with bright yellow flowers spotted 
with brown. (H. Low & Co.) 

Odontoglossum luteo-purpureum 

COrnutum. (Z. 1897, t. 684.) A 
form witJi flowers having large horn- 
like teeth. (L'Horticulture Liter- 
nationale, Brussels.) 

Odoutoglossum Pauwelsiae, Hort. 

CO. C. 1897, xxi., 210.) G. One of 
the O, andersonianum group, with 
creamy-white, brown spotted flowers. 
(L'Horticulture Internationale, Brus- 
sels.) 

Oncidium Phalaenopsis ezcellens. 

(Z. 1897, t. 553.) Orchidece, A form 
having a deeper violet-ooloured tint 
and lai^ blotches than the type. 
(L'Hortioultuie Litemationale, Brus- 
sels.) 
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Onoidium Barcodes punctulatum. 

(i. 1897, t. 577.) G. A form mainly 
differing from the type in having 
the lip dotted with bright brown- 
red points. (L'Hortioalture Inter- 
nationale, Brussels. 

*Ornithogalum Hausskneohtii. 

iO, a 1897, XX., 85.) Laiaoeaa. H. A 
species of dwarf habit, similar to O, 
oli^ophyllum, Aflia Minor. 

*Pa88iflora pruinosa, Masters. iO, 

(\ 1897, xxii., 393, f. 117.) Passi- 
llorete. S. A new species belonging 
to the Gi-anadilla section, with glab- 
rous, palmately three-lobed dark green 
leaves, large stipules and solitary 
axillary flowers, 3 in. across; sepals 
and petaU white, corona composed 
of numerous wavy threads, coloured 
white, yellow and blue. British 
Guiana. (Kew, and F. Sander & Co.) 

Perilla nankinensis rosea, ^b, t, o, 

1897, 202.) LabiatSB. A form with 
leaves variegated with red, rose, light 
green and whitish. (Francesco Biego, 
Vicenza.) 

'^Petasites japonicus, F. Schmidt. 

var. giganteus. (6^. C, 1897, xxu., 
311.) Compositse. H. A gigantic variety 
growing about G ft. high, the petioles 
being edible as in the Rhubarb. 
Japan. 



Q.C. 
A 



Phaio^calanthe Imperator. r 

1897, xxii., 315.) Orchideae. S 
garden hybrid between PhaiuM grandi- 
folitu and Calatfthe Masuca, (J. Yeitoh 
& Sons.) 

*Philodendron imperiale lauche- 

ana^ Sander. ((9. C. 1897, xxi., 352.) 
Aroideas. S. A variety with ovate 
cordate leaves 6 in. to 9 in. long, bright 
green, heavily mottled with grey. (F. 
Sander & Go.) 

Polygonatummoserianam. {j, jr. f, 

1897,241.) Liliaoe». H. A Solomon's 
seal with variegated leaves. (Moser, 
Versailles.) 

Polypodium neriifolium cristatom. 

iVietch Cat, 1897, 7 f.) Filioes. G. 
Said to have been obtained by sowing 
spores of the type with spores of a 
crested variety of P. vulgare. The 
fronds are 3 to 4 ft. long, and the 
pinnsB are markedly crested or tamelled. 
(J. Veltoh k Sons.) 



Potentilla Friedrichseni, Sp&th Cat. 

1897, 100. Bosaoeas. H. A garden 
hybrid between P, dahurlca and P, 
/ruticoM. 

Primula cashmiriana alba. ((?. c, 

1897, xxii., 307.) Primulaceae. H. A 
form with white flowers. (Haage & 
Schmidt.) 

*Primala obconica flmbriata. (w. g, 

1897,63,114). G. A form differing 

from the type in having fringed 

corollas. (Vimorin Andrieux & Co., 
Paris.) 

*Priinala obconica rosea. ((?. jf. 1897, 

172). G. A rose-coloured form. (T. 
S. Ware.) 

Primula Trailli, Watt, io, a 1897, 

xxii., 263, f. 80 ; Gard. 1897, IL, 
465.) A species very closely allied to 
P, Inrolvcrata, Fls. blush, tinted 
white borne on tall slender scapes. 
HimaUya. (G. F. Wilson.) 

Pycnanthemum pilosum, Xutt 

(/y. T. 0, 1897, 63, f. 9.) Labiatae. H. 
A pleasantly pungent aromatic per- 
ennial with dense cymes of white 
flowers. N. America. (Dammann & 
Co,^ Naples.) 

Pyrethrum starckianum, Aiboff. 

iJard, 1897, 878.) Oompoeitae. H. A 
greyish-tomentose alpine plant with 
cut leaves. Caucasus. (H. Correvon, 
Geneva.) 

Pyrus occidentalis, s. Wats. (^. and 

F. 1897, 86, f. 11.) RoMoeaB. H. An 
alpine mountain ash. Washington, 
Oregon, &c. (Arnold Arboretum.) 

Rani|balus Sommieri, Aiboff. (Jmd. /yi^l 

189r, 378.) H. A species with large, / 
deeply-cut leaves and large bright 
yellow flowers. Caucasus. (H. Corre- 
von, Geneva.) 

Bhipsalis hadrosoma, G. A. Lindb. 

(iV. K, 1897, 150, f.) CaoteaB. G, 
A species with cylindrical, light-green 
stems and white — almost transparent 
— ^flowers. Brazil. (G. A. Lindberg, 
Stockholm.) 



Bhodanthe Manglesii sangniinea 

CN. G, M, 1897, t.) Compositae. 
H. A form of this handsome ever- 
lasting with deep violet-red flower 
heads. 
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Rhododendron Harrisii io, a 1897, 

418). Ericaceae. H. A {^ai^en hybrid 
between B, Thomsoni and R, arhoreum, 

• (Lord Swansea.) 

Rhododendron superbissimum (^g, 

and F. 1897, 204; O, C. 1897, xxi., 
290.) G. A gfarden hybrid between 
R, VsUchii and R. Edgeworthii ? (J. 
Veitch & Sons.) 

'Rhus trichocarpa, Miq. (^. and F. 

1897, 384, f. 49). Anacardiaoeae. H. A 
slender tree attaining a height of 25 ft., 
with long, nneqnally-pinnate leaves 
and narrow panicles of inconspicuous 
flowers followed by loosely drooping 
clusters of pale, prickly fruit. Japan. 
(Arnold Arboretum ) 

Rosa heterophylla qj. h. f. 1897, 777, 

f. 18). Rosacese. H. A garden hybrid, 
between R. rugota and R, lutea, (M. 
Cochet-Cochet, France.) 

•Rnsselia Lemoinei. (»". 6^. 1897, 

60.) Scrophularinese. O. A garden 
hybrid between R. junoea and R, tar- 
mentosa. (M. Lemoine, Nancy.) 

•Salix gracilistyla, Miquei. (G. a 

1897, xxii., 292.) Salicineae. H. A 
handsome willow with bold, broadly- 
lanceolate, thickly-nerved leaves and 
crowded prominent buds. Catkins 
measure from 1^ in. to 3 in. in lengrth. 
Japan, North China. (Barbier f rdres, 
Orleans.) 

Sarracenia sanderiana. C^nd. au. 

1897,18.) Sarraoeniaoeaa. ti. A garden 
hybrid between 8, J>nbmfnondi rubra 
and 8, Farnhami. (F. Sander k Co.) 

''Scheelia kewensis, Hook f. (^. if. 

tt. 7552, 3.) Palmeae. 8. A new 
species with pinnate leaves, 25 ft. long, 
and stout boat-shaped spathes, 2^ ft. 
long, from which the stout, short male 
and female spadioes are developed ; 
flowers small, crowded, and of a bright 
purple colour. Trop. America. (Kew.) 

Selenipedium Duvali. (& ff. i897, 

229,) Orchideas. A garden hybrid 

* between 8. longifolium and 8. lind- 
' leyamtm, (G. Mantin, Orleans.) 

Senecio correvonianus, Aiboff. 

(Jard, 1897, 378.) Compositae. H. 
An alpine pei*ennial with thick 
rhizome, long-stalked coriaceous reni- 
form or cordate leaves, and a naked 
' erect flower stem bearing a panicle of 
handsome yellow flowers. Caucasus. 
(H. Correvon, Geneva.) 



"Sidalcea malvaeiiora List en. 

(Oard, 1897, lii., 51.) Malvaoeas. H. 
A variety with fringed pink flowen an 
inch and a half in diameter. 

Sobralia macrantha alba -nana. 

iO. a 1897, xxi. 294.) OrohideaB. G. 
A pure white variety with stems only 
a foot high. (F. Sander & Ca) 

Solanum lasiophyllum, Dun. (G. a 

1897, xxii., 153.) Solanaoeae. G. A 
woolly spinous plant, a foot high, with 
whitish leaves and purple flowers. 
Western Australia. (S. Moore.) 

Spathoglottifl aureo - VeillardiL 

CG. a 1897, xxi, 854.) Orchideae. S. 
A garden hybrid between the speoies 
indicated by the name. (J. Ydtch k 
Sons. 

Spiraea arbnecula, Greene. (^. and 

F. 1897, 413, f. 63.) Rosaoeae. H. 
An alpine shrub with erect, wiry, 
branchinjiT stems, terminating in snuUl 
compact corymbs of bright rose-red 
flowers. Washington, Oregon, &o. 
(Arnold Arboretum.) 

*8tachys chrysantha, Boiss. CGard. 

1897, lii., 208.) Labiatae. H. H. A 
woolly leaved speciee, with lemon 
yellow-coloured flowers. Greece. (A. 
K. Bulley.) 

Stapelia capolaris, n. e. Br. (/?. a 

1897, xxii., 45.) Asclepiadeae. G. A 
new species, resembling 8. ftariegata, 
from which it is distinguished by its 
erect acute margin to the annnlns. 
S. Africa. (N. E. Brown.) 

Streptocarpus achimeniflora. (^. 

M. 1897, 296.) Gesneraceas. G- A 
garden hybrid between 8, fttlyantiiM 
and a seedling of the 8. R/fsei strain. 
(J. Veitch k Sons.) 

Streptocarpus gnratus. (W, G. 1897, 

280, f. 31.) G. A garden hybrid of 
which 8, Ihbnnii is one of the parents. 
(J. Veitch k Sons.) 

Streptocarpus pulchellas. c Veiteh 

Cat, 1897, 8 ; W, G. 1897, 280, f. 83.) 

G. A giurden hybrid of which 8. 
Fanninii is one of the parents. (J. 
Veitch k Sons.) 

*Strobilanthes callosus, Nees. iB. 

M. t. 7538.) Acanthaoeae. S. An 
erect shrub 6 ft. high, freely branched, 
leaves 6 to 9 In. long, lanceolate, hairy ; 
flowers large, pale violet-blue in short 
catkin-like spikes wii^ SP^®*^ onoullate 
bracts. East Indies. (Kew.) 
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"^Taiiiia penangiana, Hook, f . (^b. m. 

t. 7563.) Orchideae. S. Paeudobulbs 
clustered, ilagon-shaped, 2 in. long", 
parplish ; leaves 1 ft. long, elliptic- 
lanoeolate, plicate ; scape 1 ft. high, 
bearing a few yellow and brown 
flowers, 2 in. across. Penang. (Kew.) 

Tillandsia Dugesii, Baker. (6. ami 

F. 1897, 44, f. 7.) Bromeliacete. S. 
Leaves glaucous with minute scales ; 
peduncle shorter than leaves and 
closely sheathed by bracts, the bases 
of which are glossy and crimson ; 
panicle a foot long ; rachis crimson 
and glossy ; corolla deep purple, half 
an inch longer than the calyx. Moun- 
tains of Santa Eoea, Central Mexico. 
(Harvard B. G.) 

Tradescantia dilecta, L. Lind. (^//. 

1897, 162.) Oommelinacese. S. A 
species with cylindric green and dark 
purple blotched stalks ; upper surface 
of leaves dark green with greenish- 
white stripe^, under surface dark purple- 
violet. (L'Horticulture Internationale, 
Brussels.) 

Trevoria Chloris, F. c. Lehm. (6^. r. 

l«97,xxi., 345.) Orchideae. S. Anew 
g^ius, allied to titanhopm. It has 
pear-shaped one - leaved pseudobulbs, 
broad leathery, plicate green leaves, and 
a psndant raceme of from twenty to 
thirty large fleshy green flowers with 
a white disc. Colombia. (Sir T. 
Lawrence ) 

Trifolium polyphyllum, c. A. Mey. 

(Jard, 1897, 378.) Leguminoseas. H. 
A species much like 1\ alpinum in 
habit but with several leaflets. 
Caucasus. (H. Correvon, Geneva.) 

^Tuiipa olusiana alba. (6^. c, 1897, 

xxi., 73, f. 20.) LiMaceae. H. A white 
variety of the above speeies is here 
figured : segments with a pale purple 
spot at the base internally, and purple 
externally ; anthers purplish. Chit- 
ral. (F. Sander & Co.) 

*Tulipa pulchella, Fenzi. ^G. a 

1897, XXI., 35.) H. A dwarf early 
Tulip with rosy violet flowers. Asia 
Minor. 

Utrioularia forgetiana, Hort. (^^and. 

Cat. 1897, 18, f . ; Oard. 1897, lii.. 142 
t. 1132.) Lentibulariae. s. A form 
of U. longi folia with tall scapes of 
violet-blue flowers, each nearly 2 in. 
across. Brazil. It is called V. Uiti- 
folia in " The OardrnS' (F. Sander & 
Co.) 

15500 



Vanda amoeua, j. o^Bnen. (^. C, 

1897, xxii., 226, f. 69 ; L, 1897, t, 591.) 
Orchideae. S. Supposed to be a 
natural hybrid between F'. ctertdeawid 
V, llorbnryhii, but differing very little 
from the last named. (L'Horticulture 
Internationale, Brussels.) 

Vanda coerulea peetersiana, Cogn. 

iO, a 1897, xxii., 394.) S. A variety 
with large, white, rose-tinted flowers 
devoid of any blue shade. Ehasia. 
(A. Peeters, Brussels.) 

Vanda Moorei, Roife. o, /?. 1897, 

329.) S. A suppoied natural hybrid 
between V. k imhallinna and V, eifBiulea, 
Burma. (J. W. Moore.) 

Vanda sua vis magniflcens. (L. 

1897, t. 587.) S. A form with larger 
and more brightly coloured flowers 
than the type. (L'Horticulture Inter- 
nationale, Brussels.) 

•Veronica balfouriana, Hook, f . (i?. 

M. t. 7556.) SorophularinesB. H. A 
new species, allied to V.Travcrsii, but 
dwarfer, with smaller leaves which 
are margined with brown, and longer 
racemes of larger violet - coloured 
flowers. New Zealand. (Sir J. D. 
Hooker.) 

*Vitis voinieriana. (^. afid F. 1897, 

293.) AmpeUde:B. S. A new species 
with thick fleshy scandent stems, 
alternate trifoliate fleshy leaves, the 
leaflets oblong obovate, 4 in. by 5 in., 
the margins serrate, the nerves promi- 
nent, glossy green above, hairy beneath. 
The fruit is said to be large, grape-like 
and of peculiar flavour. China. (J. 
Sallier, Paris.) 

Vriesia furcata. (^. H, F. 1897, 24i.) 

BromeliacesB. S. A garden hybrid, 
parentage not stated. (Devansaye 
Xoyant, France.) 

Vriesia hybrida sanderiana. (^/. 

1897,177, f. 61.) S. Agardenhybrid 
between T'. guttata and V. wi-ttmac' 
k ia na . (Ei ttel, Eckersdorf , Silesia.) 

Zephyranthes Ajax. (w, G. 1897, 

14.) Amaryllideae. G. Agardenhy- 
brid between Z, carididaKod Z, citrina, 
(Dammann & Co., Naples.) 

Zephyranthes coerulea, Baker, (w. 

G, 1897, 15.) G. A small-flowered 
species with pale • blue or lilac flowers. 
Uruguay. (Dammann & Co., Naples.) 

Zygopetalum Perrenondii euper 

tium. (6\ a 1897, xxi., 261.) 
Orchideae. S. A garden hybrid be 
tween Z. Gautieri and Z. intermedia, 
(J. Veitoh & Sons.) 
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ROYAL GARDENS, KEW. 



BULLETIN 



OF 



MISCELLANEOUS INFOIIMATION. 



APPENDIX III -1898. 



LIST of the STAFFS of the BOTAL GARDENS, Eew, and 
of Botanical Departments and Establishments at Home, 
and in India and the Colonies, in Correspondence with 
Eew. 

* Trained at Eev. f Recommended by Kew. 

Royal Gardens, Kew :— 

Director W.T.Thiselton-Dyer.C.M.G., 

CLE., F.R.S., LL.b.,Ph.D., 
M.A., F.L.S. 

Private Secretary - - - Stephen T. Dunn, B.A., 

F.L.S. 

Aesistant (Office) - - - •John Aikman. 

„ »t - - - - •William Nicholls Winn. 



Keeper of Herbarium and Library John Gilbert Baker, F.R.S., 

F.L.S. 
Principal Assistant (Phanerogams) •William Botting Hemslev, 

F.R.S., F.L.S. 
,, „ (Cryptogams) - George Massee, F.L.S. 

Assistant (Herbarium) - - Nicholas Edward Brown, 

A.L.S. 
„ - - •Robert Allen Rolfe,A.L.S. 

„ - - Charles Henry Wright,A.L.S. 

„ - - •Sidney Alfred Skan. 

„ (Temporary) I. H. Burkill, M.A., F.L.S. 
for India - - - Otto Stapf, Ph.D., A.L.S. 
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Honorary Keeper, Jodrell La- { Dukinfield Henry Scott, 
boratory ) F.R.S., M.A., Ph.D., F.L.S, 



Keeper of MuBeums - - - John Reader Jackson, A.L.S. 
Assistant (Museumn) - - - John Masters Hillier. 
Preparer George Badderly. 



Curator of the Gardens - - George Nicholson, F.L.S. 
Assistant Curator - - - William Watson. 
Foremen : — 
Arboretum - - - - •William J. Bean. 
Herbaceous Department - - •Walter Irving. 
Greenhouse and Ornamental Frank Garrett. 

Department. 
Temperate House (Sub-tropical •William Dallimore. 
Department). 



Oambrldge. — ^XJniversity Botanic Garden : — 

Professor - - - Henry Marshall Ward, 

M.A., Sc.D., F.R.S., 
F.L.S. 
Secretary to Botanic ) A. C. Seward, M.A., 

Garden Syndicate | F.R.S. 
Curator - - - •Richard Irwin Lynch, 

A.L.S. 

Dublin. — Royal Botanic Gardens, Glasnevin : — 

Keeper - - - Frederick W. Moore, 

A.L.S. 
Trinity College Botanic Gardens : — 

Professor - - - E. Perceval Wright, 

M.D., F.L.S., Sec. 
R.I.A. 
Curator - - - •F. W. Burbidge, M.A., 

F.L.S. 

Edinburgh.— Royal Botanic Garden : — 

Regius Keeper - - Isaac Bayley Balfour, 

M.D., D.Sc, F.R.S., 
F.L.S. 

Head Gardener - - A. D. Richardson. 

Assistant Gardener - •R. L. Harrow. 

Glasgow. — Botanic Gardens : — 

University Professor - F. 0. Bower, D.Sc, 

F.R.S., F L.S. 
Curator - - - ♦Daniel Dowar. 

Oxford. — ^University Botanic Garden : — 

Professor - - - SydneyH.Vines,D.Sc., 

'F.R.S., F.L.S. 
Curator - • - •William Baker. 
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COLONIES. 

Antigua. — Botanic Station : — 

Acting Curator - - Alleyne S. Archer. 

Barbados. — Dodd's Reformatory, Botanic Station : — 

Superintendent - John R. Bovell,F.C.S., 

F.L.S. 

Bermuda. — Botanic station : — 

Superintendent - t^, A. Bishop, 

British Central Africa. — Scientific Department : — 
Zomba - - Head of Department - J. McClounie. 
Government Botanist •John Mahon 

Britisll Quiana. — Botanic Gardens : — 



Georgetown - Superintendent and 
Government Bo- 
tanist. 
Head Gardener 
Second „ 
Promenade Garden : — 
Head Gardener 
Berbice - - Keeper 

Britisll Honduras. — Botanic Station : — 

Curator - - - Eugene Campbell 

Canada.— 

Ottawa - 



•George S. Jenman, 
F.L.S. 

tJohn F. Waby. 
•Robert Ward. 

William Jackson 
Richard Hunt. 



Dominion Botanist - 



Prof. John Macoun, 
M.A., F.R.S.C, 
• F.L.S. 
Jas. M. Macoun. 



Montreal - 
Oape Colony.— 



Assistant „ 

Director of Govern- 
ment Experi- 
mental Farms. 

Director's Assistant ] 

S-lnt'oTZ W.T.M„ou.. 

tanic Garden. ) 

Botanist and Ento- 
mologist. 

Director, University Prof. D. P. Penhallow, 
Botanic Garden. B.Sc. 



Prof. Wm. Saunders, 
F.R.S.C, F.L.S. 



James Fletcher, F.L.S. 



Government Botanist Prof. MacOwan, F.L S. 

Ceylon. — Department of Royal Botanic Gardens : — 

Director - - - fJohn C. Willis, M.A., 

F.L.S. 
Peradeniya - Curator - - - •Hugh McMillan, 
Clerk - - - J. Ferdinandus. 
Draughtsman - - W. de Alwis 
Hakgala - - Superintendent - - •William Nock. 
Clerk and Foreman - M. G. Perera. 
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Henaratgoda - 
Annridhapora 
Badnlla - 



Conductor 



S. de Silva, Arachchi. 
D. F. de Silva. 
D. A. Goneratne. 



^Joseph Jones. 
•David Tannock. 



Dominica. — Botanic Station : — 

Carator - - - 
Agricultural Instruc- 
tor. 
East Africa Protectorate. — Botanic Garden :— 
Unnda Curator - - - f Alexander Whyte, 

M.A., F.L.8. 

Falkland Islands. — Government House Garden : — 



Head Gardener • 

Fiji.— Botanic Station :-— 
Curator 

Gambia. — Botanic Station :— 
Curator 

Gold Coast. — Botinic Station : — 
Curator 

Grenada. — Botanic Garden :— 
Curator - 



•Albert Linney. 



- •Daniel Yeoward. 



- •William H. Johnson. 

- •Walter E. Broadway. 



Hong Kong. — Botanic and Afforestation Department : — 

Superintendent- - fCharles Ford, F.L.S. 
Assistant Superinten- •W, J. Tutcher. 
dent 



Jamaica. — Department of Public Gardens and Plantations : — 

- fWilliam Fawcett, 
B.Sc., F.L.S. 
Hope Gardens - 
Castleton Garden 



Director 
Superintendent - 



Cinohona (Hill „ 

Garden). 
Kingston Parade „ 

Garden. 

King's House „ 

Garden. 
Bath - - • Overseer 

Lagos. — Botanic Station : — 
Curator 
Assistant 



Malta — Argotti Botanic Garden :— 
Director - 



•William Cradwick. 
•William J. Thompson. 
•William Harris. 



John Campbell. 
•Thomas J. Harris. 
A. H. Groves. 



- •F. G. K. Leigh. 

- •T. B. Dawodu. 



Dr. Francesco Debono. 



Mauritius. — Department of Forests and Botanic Gardens :- 
Pamplemoosses - Director - - - J. Vankeirsbilck. 
1st Assistant - - Paul Koenig. 
2nd „ - - - S. E. Pougnet. 
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Cnrepipe 
Reduit 



Overseer 
Overaeer 



J. Powell. 
F. Bijoux. 
W. A. Kennedy. 



Montserrat.— Botanic station :— 
Curator - 

Natal. — Botanic Gardens : — 
Durban - - Curator - 

Head Gardener - 
Propagator 
Pietermaritzburg Curator - 

New South Wales.— -Botanic Gardens :- 
Sydney - - Director - - - 
Technological Museum : — 

Curator - - - 

New Zealand :— 

Wellington.— Colonial Botanic Garden ;— - 



John Medley Wood, 

A.L.S. 
^James Wylie. 
•William Thorpe. 

G. Mitchell. 



J. H. Maiden, F.L.S. 
R. T. Baker, F.L.S. 



Dunedin - 
Napier 
Invercargill 
Auckland - 
Christchurch 



Head Gardener - 
Superintendent - 

Head Gardener - 

Ranger 

Head Gardener - 



G. Gibb. 
J. McBean. 
W. Barton. 
Thomas Waugh. 
William Goldie. 
•Ambrose Taylor. 



Niger Coast Protectorate.— Botanic Garden :— 
Old Calabar - Curator - - - •John H. Holland. 
Assistant Curator - •Harold B. Lloyd. 

Perak (Taiping).— Government Gardens and Plantations : — 
Superintendent - - •Robert Derry. 

Queensland. — Botanic Department : — 
Brisbane - - Colonial Botanist - F. M. Bailey, F.L.S. 



•Philip MacMahon. 
J. Tobin. 



Botanic Gardens : — 

Curator 

Overseer - 
Acclimatisation Society's Gardens : — 

Secretary and Manager Edward Grimley 

- James Mitchell. 

- J. S. Edgar. 



Overseer 
Bockhampton - Superintendent - 

St. KittS-NeviS.— Botanic Station 
Curator 



St Lucia. — Botanic Station :— 
Curator 

St. Vincent.— Botanic Station :— 
Curator 

Sierra Leone.— Botanic Station :— 
Curator 



•William Lunt. 



- •John Chisnall Moore. 



- •Henry Powell. 



•Walter Havdon. 
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South Australia.— Botanic Gardens :— 

aa^ii^ ' - Wrector - - . Maurice Holtze, F.L.S. 
i'ort Darwin - Curator - . Nicholas Holtze. 

Straits Settlements.— Gardens and Forest Department :— 
Singapore - . Director - - . fH. N. Ridley, M.A., 

F.L.S. 
Assistant Superinten- •Walter Fox, 
dent. 
Penang - - Assistant Su]jerinten- tCharles Curtis, F.L.S. 
dent. 

Tasmania.— Botanic Gardens :— 

Hobart Town -Superintendent- - F.Abbott. 

Tobagro.— Botanic Station :— 

Curator - . . •Henry Millen. 

Trinidad.— Royal Botanic Gardens :— 

Sui>erintendent- - fJohn H. Hart, FX.S. 
Assistant ' „ - - 

Victoria. — Botanic Gardens : — 
Melbourne- -Curator - . . W. R. Guilf oyle. 
National Herbarium : — 

Curator - - . J.G.Luehmann,F.L.S. 
West Indies.— Imperial Department of Agriculture :— 
Barbados - - Commissioner - . D. Morris, C M G 

rr. ... , . D.Sc, M.A., F.L.S. ' 

Travellmg Superin- 

tendent. 
Secretary - . . Walter Farrell. 
Western Australia.— Department of Agriculture :— 
Perth- . -botanist - . Alexander Morrison. 

Consulting Botanist - F. Turner, F.L.S. 

(Sydney). 



Zanzibar.— 



Director of Agricul- R. N. Lyne. 
ture. 



INDIA. 

Botanical Survey.-Director, Suigeon Major D. Prain, M.B., 

^XVtoS ExTdiAot:^'^'^'^' -d Ntba™ ; North 



Superintendent of l ^ 
the Royal Botanic \ »irgeon-MajorD. Prain, 
Ganleus. Calcutta j ^•^•' ^'-L-S., F.R.S.E 
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Bombay, including Sind : — 

Professor of Botany, 

College ot\ •G. Marshall Woodrow. 
Science, Poona 

Madras : the State of Hyderabad and the State of Mysore : — 

Government Botanist- fC. A. Barber, M.A., 

FX.S. 

North-Western Provinces and Oudh ; the Punjab ; the Central 
Provinces ; Central India ; Rajputana ; North- West Frontier 
Expeditions : — 

Director of the Bo- 
tanic Department, 
Northern India, 
Saharanpur, 
N.W.P. - -J 



tJ. F. Duthie, BA., 
F.L.S. 



Bengal :— 



Reporter on Econo- ^ 

of InSI, TSn j^ C-M- CI-E.. F.L.S. 
Museum, Calcutta J 



Bengal. — Department of Royal Botanic Gardens : — 

Calcutta Superintendent - Surgeon-Major D. 

(Seebpore) Prain, M.B., F.L.S., 

F.R.S.E. 
Curator of Her- i Surgeon-Lieutenant 

barium - - ) Gage. 

Curator of Garden - •G. T. Lane. 
Assistant „ - •George H. Cave. 
Probationer - •Albert E. P. Griessen. 

Calcutta. — Agri-Horticultural Society of India : — 
Mungpoo' 



Secretarj^ 


P. Lancaster. 


Superintendent, Go- ) Surgeon-Major D. 


vernment 


Cin- Prain, M.B., F.L.S., 


chona Plantations ) F.R.S.E. 


Deputy 


. •R. Pantling. 


1st Assistant 


- *Joseph Parkes. 


2nd „ 


G. A. Gammie. 


3rd 


- •Amos Hartless. 


4th „ 


- •Oliver T. Hemsley. 



Daxjeeling.— Lloyd Botanic Grarden : — 

Curator - - - •William A. Kennedy. 

Darbhangah,— Maharajah's Garden : — 

Superintendent - Herbert Thorn. 
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Bombay.— 

Poona - - 

Professor of Botany 

Ohorpnri.— Botanic Grarden : — 

Superintendent 

Bombay.— Municipal Garden : — 
Superintendent 

Karachi.— Municipal Garden : — 
Superintendent 



•G. Marshall Woodrow. 



P. G. Kanitkar. 



C. D. Mahalnxmivala. 



•William Strachan. 



Central Provinces.— 

Nagpur - - Superintendent of •J. Home Stephen. 
Public Gardens. 



Madras. — Botanic Department : — 
Ootacumund - Government Botanist 

Director of Govern- 
ment Cinchona 
Plantations. 

Curator of Gardens 
and Parks. 

Madras.— Agri-Horticultural Society : — 
Hon. Secretary - 
Superintendent 



Native States.— 

Mysore (Bangalore) Superintendent 
Baroda 
Owalior 
Morvi - 

Travancore (Trivandrum) 
.Udaipur 



North- West Provinces- 
Agra (Taj Garden) Superintendent 
Allahabad - - „ 

Cawnpur - - „ 

Kumaon (Bamghur) ,, 

Lucknow - - „ 

Saharanpur and 

Branch Garden, 

Mussoorie. 

Punjab.— 
Lahore - - Superintendent 



tC A. Barber, M.A., 
F.L.S. 

W. M. Standen. 

Robert L. Proudlock. 



Dr. A. G. Bourne. 
*J. M. Gleeson. 



- •J. Cameron, F.L.S. 

- *G. H. Krumbiegel. 

- tC. Maries, F.L.S. 

- •Joseph Beck. 



T. H. Storev. 



F. J. Bullen. 
*H. J. Davies. 

G. H. T. Mayer. 
•F. W. Seers. 
•Matthew Ridley. 

William Gollan. 



H. G. Hein. 
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